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Oossing  streams  with  pipe  lines  is  not  an  nnnsnal  assign¬ 
ment  for  contractors  who  specialize  in  that  t\'pe  of  con¬ 
struction  work.  Ditches  are  excavated  in  the  beds  of  streams 
at  crossing  locations,  and  sections  of  welded  pipe  are  laid 
in  man-made  ditches.  When  rock  is  encountered,  drilling 
and  blasting  ha\  e  to  be  done  in  stream  beds  under  water. 

.\n  example  of  completing  a  rock  job  of  this  kind  under 
difficult  working  conditions  is  the  recent  cro.ssing  of  the 
4,(KK)-ft.-wide  Tennessee  River  at  Pride,  Alabama,  with  two 
parallel  pipe  lines  50  ft.  apart,  by  Oklahoma  Contracting 
C’ompanv.  The  depth  of  the  water  in  the  l,4(M)-ft.-wide 
channel  a\  eraged  .31..5;4  ft.  The  bottom  of  the  channel  area 
was  hard  lime  rock,  requiring  the  blasting  of  1,089  well-drill 
holes  to  make  ditches  8  ft.  deep. 

A  de.scription  of  the  methods  and  ecpiipment  used  by  the 
contractor  in  completing  this  project  is  presented  by  J.  E. 
Mcf'linton  in  the  article  beginning  on  page  7. 

o  o  o 

The  employes  of  four  mines  and  one  (jnarry,  winners  in 
their  respective  cla.ssifications  in  the  National  Safety  (’om- 
petition  of  1951,  were  honored  bv  company  officials  and 
friends  at  appropriate  ceremonies.  On  each  occasion,  the 
program  of  exents  was  highlighted  bv  the  presentation 
of  Sentinels  of  Safety  trophies  and  flags,  and  indixidnal 
(.'ertificates  of  Achievement  in  Safety.  A  snmmary  of  the 
proce(‘dings  at  the  ceremonies,  sponsored  b\'  the  winning 
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companies,  is  given  in  “.Miners  and  Qnarrvmen  Honor(‘d 
at  Safety  .Award  ('eremonies,”  beginning  on  page  13. 

o  o  o 

In  building  a  new  fonr-lane  boulevard  in  New  [ersev  last 
fall,  (George  .\f.  Brewster  &  .Son,  the  contractor,  had  to  place 
OOO.fKK)  cn.  yds.  of  fill  alongside  the  right-of-way.  This  oper¬ 
ation  closed  the  end  of  a  creek  and  a  new  channel  had  to 
be  opened  throngh  mnekv'  silt.  Blasting  with  dynamite  was 
introduced  snccessfnllv  and  the  new  channel  was  opened 
speedily  and  economically.  The  details  of  how  the  muck 
was  blasted  may  bi‘  found  on  page  18. 

o  o  o 

Onr  readers  will  recall  a  .series  of  articles  bv  Dr.  John  J. 
Bntletlge  published  in  The  E.xim.osives  EMaxEER  during  the 
past  23  years.  .A  short  time  before  his  death  in  Angnst.  1952, 
Dr.  Bntledge  .sent  to  ns  his  last  article  in  the  series,  entitled 
“Striking  Off  the  Bo.ss.”  Please  turn  to  page  20. 

0  9  0 

San  Francisco’s  famous  hills  became  a  problem  to  the  C.’itv 
Fathers  as  early  as  1863,  when  tlie  need  for  shorter  routes 
to  rural  districts  became  apparent.  In  time,  tunnels  arrived 
on  the  San  P’rancisco  landscape.  The  most  recent  is  the 
Broadway  Tunnel  under  Russian  Hill. 

.As  construction  work  progressed,  the  predicted  hard-rock 
conditions  were  not  encountered  and  the  plans  of  the  con¬ 
tractor,  Morrison-Knndsen  Company,  had  to  be  changed. 
.A  new  technirpie  was  dex  eloped  with  the  introduction  of  a 
unique  breastboard  jnmbo,  which  made  possible  fidl-l)ore 
operations  and  a  tunnel  advance  of  15  ft.  a  dav  throngh 
badly  fractured  gronnd. 

Some  of  the  problems  that  had  to  lie  .sobed  and  how’ 
they  were  o\  ercome  snccessfnllv  will  be  found  in  the  article 
bv  Robert  Lee  Behme,  beginning  on  page  22. 
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...that's  a  GARDNER-DENVER  600! 

Your  compressor  man  soon  learns  the  Gordner-Denver  600 
requires  no  pampering  —  no  tinkering. 

He  spots  it  ofi-level  to  save  time. 

He  starts  it  —  then  walks  away  —  knowing  the  Gordner-Denver 
600  has  the  stamina  ior  a  full  day's  work  any  day. 

COMPARE  VALUE  BEFORE  YOU  BUY  —  AND  YOU'LL  CHOOSE  THE 
GARDNER-DENVER  600.  Send  for  bulletin  PC-12  today! 

GARDNER-DENVER 

Gardner-Denver  Company,  Quincy,  Illinois 
In  Canada:  Gardner-Denver  Company  (Canada),  Ltd., 

14  Curity  Ave.,  Toronto  13,  Ontario 
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Explosives  Up-To-Date 


New  Booklets  Just  Off  The  Press 


Here’s  the  latest  information  on  Hercules’  complete  line  of  explosives 
and  blasting  supplies  ...  a  total  of  80  pages  of  valuable  data  on  these 
products  for  mining,  quarrying,  construction,  and  seismic  explora¬ 
tion.  If  you  use  explosives  in  any  way,  these  two  new  booklets  are 
a  “must”  for  your  engineering  and  purchasing  departments.  Write 
for  free  copies  to: 


Explosives  Department 


HERCULES  POWDER  COMPANY 


'SCOOOOOA^EC 

990  King  Street,  Wilmington  99,  Delaware 
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(jeop^e  Kerr  M  ac  kle,  Jp. 

riUSIDKNT 

TIIK  C  I.KMIAS  C:<)A1.  COMPANY 


A  Kiot^rapby 


Till,  complex  pattern  ot  AnuTican  iiulustrv  toclav 
calls  tor  Icaclc'rs  who  are  cpialifiecl,  thronj^h 
ahilitv,  training,  and  experience,  to  (lirc*ct  oper¬ 
ations  and,  at  the  same'  time,  to  he  conscious  of  a 
responsihilitv  to  t'lnplovers,  emplovc'S,  and  the  public, 
(ieorge  Kerr  Mackie,  Jr.,  pivsident  of  The  (-lemens 
(aial  (a)mpanv,  Pittsburg,  Kansas,  nu*asnres  np  to  tlu*se 
exacting  re(piirements  in  (*\ctv  particular.  The  pro- 
gressixe  dexelopment  of  the  companv’s  strip-mining 
actix  ities  in  the  southeast  Kansas  bitnminons-coal  field 
in  recent  vears  is  attributable  to  Mr.  .Mackic^’s  sound 
jndgnuMit,  keen  bnsinc'ss  acumen,  and  close  cooperation 
with  his  associates  in  all  phase's  of  company  business. 

(ieorge*.  as  he  is  known  to  his  friends  and  associates, 
was  born  Angnst  ‘30,  1904,  in  Scammon,  C>'hc*rokee 
(.'onntv,  Kansas,  the*  son  of  (leorge  Kerr  and  Flora 
I'li/.ibeth  (  Hush  )  Mackie. 

Ilis  fatlu'r  had  come  to  this  conntrx  from  Scotland 
in  I  STb.  settling  in  niamond.  Illinois,  where  he  worked 
in  local  mines  lor  fixe  wars.  In  ISSl.  he  moxed  to 
Seammon,  Kansas,  to  accept  employment  xxith  Keith 
and  Perrx-  (.’*)al  (amipany.  In  1905,  he  organi/ed  his 
oxxn  c-ompanx  under  the  name  of  (h'orge  K.  .Mackie 
Fuel  (a)mpanx',  xxith  headcjuarters  in  Scammon.  Ten 
xcais  later  the  Mackie  familx  moxed  to  Laxxrence. 
Kansas,  primarilx  lor  the  purpose  ol  hax  ing  the  children 
attend  the  local  schools  and  axail  themselxes  of  the 


benefits  to  l)e  derixed  from  excelh'iit  facilities.  He  con¬ 
tinued  to  maintain  his  coal  companx  headcpiarters  in 
Scammon,  and  operations  xyere  carried  on  in  that  area. 

When  (ieorge,  jr.,  xxas  fifteen,  during  the  summer 
X  acation  months,  he  made  his  first  contact  xx  ith  industry, 
as  a  capping  machine  operator  in  a  canning  factory 
in  Laxxrence.  He  continued  this  schedule  of  summer 
xx'ork  during  his  high  school  days,  accepting  employ¬ 
ment  in  a  xx’ide  xariety  of  jobs  ranging  from  farm  hand 
to  laborer  xx  ith  a  construction  crt'xy. 

After  Cieorge  had  completed  his  elementarx’  educa¬ 
tion  in  the  public  schools  in  Laxyrence,  he  xxent  to  the 
Unixersity  of  Kansas  and  xxas  graduated  in  1928,  xxith 
an  .\.B.  degree.  During  his  undergraduate  daws  at  the 
nnix(*rsity  he  xxas  a  prominent  member  of  the  xarsity 
football  team,  and  xxas  elected  to  membership  in  Phi 
(iamma  Delta  fraternity. 

Folloxx'iug  his  gratluation  from  the  Lhiixersity  of 
Kansas,  (ieorge  became  a  salesman  for  .Mackie  Clemens 
(.'oal  ('ompany  of  Pittsburg,  Kansas,  .•\fter  txxo  years 
of  selling  expt'iience  on  the  road,  he  moxed  into  the 
operations  end  of  the  coal  business  as  tipple  foreman 
for  (aunmercial  h^nel  (a)mpanx’.  in  Pittsl)nrg.  In  the 
latter  part  of  1930,  he  began  his  long  and  ex  eutfnl  as.so- 
ciation  xxith  The  Cdemens  Caial  (’ompany  ami,  one  year 
later,  xx  as  made  general  manager.  .Shortly  after  receix  - 
ing  this  promotion,  he  xxas  elected  to  the  x  ice  presi¬ 
dency,  and  in  1947,  xxas  made  company  president. 

Ill  addition  to  directing  the  actix  ities  of  The  Clemens 
(aial  (>ompany,  Mr.  Mackie  is  president  of  Bnildex, 
Incorporated  of  Ottaxya,  Kansas;  x  ice  president  of  The 
M  ackie  (’lemens  Fuel  Company  of  Kansas  C’itx'.  Mis¬ 
souri;  a  director  of  The  First  State  Bank  of  Pittsburg, 
Kan.sas;  and  a  member  of  both  the  Kansas  Industrial 
Dexelopment  (’ommission  and  the  Mineral  Industries 
(ioimcil.  lb*  is  a  member  of  the  First  Pre.sbx’terian 
(’hnrch  in  Pittsburg. 

His  club  affiliations  include  the  Missouri  Athletic  in 
St.  Louis,  the  Kansas  (h'ty  in  Kansas  (.'ity,  .Missouri, 
and  the  Klks  in  Pittsburg,  Kansas. 

Ceorge  Kerr  Mackie,  Jr.,  married  Maxine  W  illiams 
on  June  15,  1936,  in  Broken  .\rroxy,  Oklahoma.  They 
haxe  txxo  daughters;  Mollie,  age  elexen,  and  .Merrie, 
age  fixe.  The  family  home  is  at  310  W’inxxood  Street 
in  Pittsburg,  Kan.sas. 

.Mthongh  he  txpifies  tlu'  axiom  “business  bi'fore 
pleasure,”  (ieorge  .Mackie  maintains  a  keen  interest 
in  .sports  of  all  kinds.  In  recent  X'ears,  because  of  the 
demands  ol  his  bnsine.ss  affiliations,  he  limits  his  actix  i- 
ties  to  fishing  expeditions  xxith  his  family  and  friends 
in  the  lakes  and  streams  that  abound  in  his  natixe  state 
and  in  the  adjoining  areas. 
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GEORGE  KERR  MACKIE,  JR. 
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I'^aeplosives  Researcli 

Hidden  in  the  background  of  the  industrial  expansion  of 
the  United  States  is  dvnainite,  one  of  the  most  useful  tools 
that  man  has  vet  devised  for  oxereoming  the  obstacles  of 
nature.  Until  the  advent  of  dynamite  in  1867,  conditions 
in  this  conntrv  were  almost  as  crude  as  when  Ca)lumhus 
landed  in  1492.  With  the  introduction  of  dynamite  and  its 
application  for  industrial  uses,  the  building  of  railroads  over 
and  through  mountains,  the  mining  of  minerals  on  a  huge 
scale,  and  the  constructing  of  great  irrigation  and  power 
projects  and  wide,  level  highways  were  made  possible. 

Todav,  chemists  have  dev  ised  a  series  of  explosives  to 
meet  economically,  efficiently,  and  safely  the  particnlar 
demands  of  industry.  Regardless  of  the  type  of  coal,  ore, 
or  rock  encountered,  and  the  conditions  under  wdiich  they 
must  he  blasted,  tlu-re  are  explosives  available  today  exactly 
suited  to  obtain  tlu'  desired  results. 

Explosives  manufacturing  companies  are  continually  on 
the  alert  for  nu'ans  of  improx  ing  their  products.  Research 
staffs  are  maintained  for  the  utili/ation  of  every  instrument 
and  method  of  modern  .science  to  perfect  their  understand¬ 
ing  of  this  highlv  specialized  field.  Elach  approach  to  it, 
whether  from  the  rlirection  of  theoretical  physics  and  chem- 
islrv,  or  from  actual  tests  in  the  field,  is  thoroughly  explored. 
Such  intensive  inx  estigation  is  directed  not  only  to  dyna¬ 
mite,  but  also  to  detonators,  blasting  machines,  safety  fuse, 
and  other  blasting  aecessories. 

Shorl-IVriod  Delay  Eleelrie  Bla(«ling  (^apw 

An  example  of  the  resnlts  of  such  research  efforts  was 
the  dexelopment,  a  few  years  ago,  of  short-period  delay 
eU'ctric  blasting  caps.  They  were  introduced  originally  for 
use  where  x  ibratioiis  from  blasting  were  a  problem.  It  was 
soon  discox  ered  that  in  addition  to  minimizing  vibrations, 
thev  also  improxt'd  fragmentation  and  practically  elimi¬ 
nated  endbreak  and  backbreak.  .\s  a  resnlt,  they  have  been 
adopted  enthusiastically  by  many  operators  of  (piarries. 
open-pit  mines,  underground  mines,  and  coal  strippings, 
and  bv  contractors  t)n  heaxy-constrnction  projects. 

Whether  or  not  explosix  es  research  has  been  economically 
sound  can  be  left  to  the  decisions  of  users  xvho  remember 
the  explosiv  es  ax  ailable  20  or  25  years  ago.  Even  the  older 
tvpes  of  dvnainite  have  bi“en  improved  in  texture,  sensitive¬ 
ness.  funu's,  water  resistance,  and  other  important  charac¬ 
teristics.  Kormulas  and  manufacturing  methods  have  bene- 
fitetl  from  the  findings  of  research  workers.  Explosives 
makers  are  justiv  proud  of  the.se  accomplishments. 


Customers  of  the  industrv  mav  rest  assured  that  the  re¬ 
sources  devoted  to  the  improvement  of  dvnainite  and  blast¬ 
ing  supplies  will  continue  to  be  maintained  and  expanded. 

Permissible  Lxplosives 

The  U.  S.  Department  of  the  Interior,  Bureau  of  .Mines, 
made  public  recently  a  revised  list  of  explosives  which 
have  been  declared  “permissible”  for  use  in  coal  mines, 
under  the  safety  standards  of  the  Bureau.  It  supersedes 
all  prex  ions  lists.  The  brands  no  longer  being  manufactured 
have  been  transferred  to  the  inactive  list,  and  those  which 
have  been  admitted  to  the  active  list  are  shown  in  the 
report.  Class  designation  accxirding  to  the  weight  of  III 
by  8-in.  cartridges,  the  velocity  of  detonation,  the  volume 
of  poisonous  gases,  and  the  manufacturer  of  each  brand 
are  also  included  in  the  revised  list. 

One  of  the  important  permissibility  tests  made  at  the 
Bureau  s  testing  stations  involves  the  firing  of  charges  of 
explosives  from  a  cannon  into  a  gallery  filled  with  an  ex¬ 
plosive  mixture  of  air  and  natural  gas,  or  air,  natural  gas, 
and  coal  dust.  If  the  firing  of  an  explosives  charge  ignites 
one  of  these  mixtures,  it  fails  the  test. 

\  copy  of  the  report,  referred  to  as  Information  Circular 
7640,  may  be  obtained  without  charge  from  Publications- 
Distribution  Section,  U.  S.  Bureau  of  Mines.  48(K)  F’orbes 
Street,  Pittsburgh  13,  Pennsylvania. 

Cbecb  Your  Leading  W  Ire 

W’e  hax  e  commented  before  in  these  columns  that  a  com¬ 
plaint  is  seldom  registered  against  electric  blasting  caps 
of  reliable  manufacturers.  VVlien  such  a  complaint  is  made, 
inxestigation  usually  discloses  that  the  electric  blasting 
caps  xvere  made  correctly  but  that  improper  execution  xvas 
caused  by  a  faulty  electrical  hookup,  resulting  in  insufficient 
current  reaching  the  caps. 

When  the  electrical  hookup  is  examined,  it  is  found  that 
the  most  frequent  cause  of  misfires  is  the  leading  xvire;  it  is 
either  poorly  insulated  or  is  incorrectly  strung.  If  the  wire 
has  passed  usefulness,  nothing  can  be  done  about  it  except 
to  purchase  nexv  leading  xvire.  If  the  xvire  xvas  used  im¬ 
properly,  the  remedy  is  to  string  it  with  such  care  that  it  xvill 
not  lose  more  current  than  the  ordinary  transmission  losses. 

Caiod  leading  xvire  is  essential  to  successful  blasting. 
Every  operator  should  make  certain  that  his  leading  xvire 
is  of  good  (juality  and  that  it  is  used  correctly. 
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Crossing  a  Deep  River 

witli  Two  Pipe  Lines 

A  summary  of  construction  details  involved  in  laying  30*in.  and  24-in.  pipe  lines 
in  rock  ditches  under  40  ft.  of  water  across  the  4y000-ft.-wide  1  ennessee  River 

J.  K.  Mc('LINT()N* 


Tmk  crossing  of  ri\ers  and  lakes 
with  pipe  lines  is  not  an  unusual 
job  recpiireinent  for  contractors  who 
specialize  in  that  type  of  coristruction 
work.  Trenches  are  excavated  in  the 
beds  of  streams  at  the  crossing  loca¬ 
tions,  after  which  sections  of  wehletl 
pipe  are  laid  in  the  man-made  trenches. 
W  hen  rock  is  encountered,  drilling  and 
blasting  have  to  be  done.  In  many 
such  cases,  the  details  involved  in  the 
drilling  of  holes  in  the  rock,  the  load¬ 
ing  of  explosives  charges,  and  the  firing 
of  blasts  under  deep  water  in  wide 
streams  call  for  skills  and  ingenuity  of 
a  high  order. 

.An  example  of  completing  a  rock 
job  of  this  kind  under  difficult  working 
conditions  is  the  recently  completed 
crossing  of  the  Tennessee  River  at 
Pride,  .Alabama,  with  two  parallel  pipe 
lines  50  ft.  apart— a  30-in.  main  line 
and  a  24-in.  standby  line.  .All  work  on 
the  river  crossing  was  done  by  Okla¬ 
homa  Contracting  Company  of  Dallas, 
Texas,  operating  under  a  subcontract 
with  Brown  &  Root,  Inc.,  of  Houston, 
Texas.  The  latter  organization  was  the 
prime  contractor  on  a  major  pine-line 
project  for  Texas  Eastern  Transmission 
Companv  of  Shreveport,  Louisiana, 
for  the  purpose  of  transporting  natural 
gas  from  Kosciusko,  Mississippi,  to 
Connellsville,  Pennsylvania. 

1'he  Tennessee  River 
At  Pride.  .Alalraniu 

.At  the  crossing  location,  the  width 
of  the  river  is  4,fKK)  ft.,  with  the 
main  channel  1,400  ft.  wide.  The 

"Herfulcs  I’cmder  Companv 
Birinin^liam  5,  Alabama 


THE  WIDE,  DEEP  RIVER:  At  the  cros.sing  location,  the  Tennessee  River  is  4.000  ft.  wide, 
with  a  main  channel  1,400  ft.  wide.  The  water  depth  in  the  channel  averages  31.5.3  ft., 
covering  a  formation  of  hard  lime  rock. 
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OIULLING  IN  THK  CHANNKL:  Holes  for  blasting  the  rock  in 
the  channel  Ixittoin  were  drilled  hv  the  operation  of  six  well-drill 
machines  on  the  bar>;e  in  the  background.  anclM)red  between  the 
two  ditch  lines.  The  barge  in  the  foreground  is  an  all-purpose 
work-and-supply  unit. 


THK  DKILL  BAKGK:  A  close-up  of  the  drill  barge  made  by 
placing  two  2.o  by  lOO-ft.  barges  side  by  side  and  spot  svelding 
them  together.  The  spud  bars  in  the  center  were  added  to  hold 
the  barge  on  the  ditch  line. 


TYINT;  THK  I'lHMAGOHD:  The  branch  lines  of  Primacord. 
extending  from  each  of  the  holes  loaded  with  dynamite,  were  tied 
to  the  main  line  of  Primacord  strung  along  the  center  of  each  ditch 
line.  Later,  the  two  trunk  lines  were  connected  with  Primacord 
at  intervals  of  .’SO  to  75  ft. 
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maximum  depth  of  the  water  in  the 
channel  is  40  ft.;  the  average  is 
31.53  ft.  The  bottom  of  the  channel 
area  was  hard  lime  rock,  which  ex¬ 
tended  beyond  the  south  bank  of  the 
river  for  a  distance  of  150  ft.  This  lat¬ 
ter  condition  necessitated  considerable 
drilling,  blasting,  and  excavating  be¬ 
fore  equipment  could  be  moved  onto 
barges  for  work  in  the  river. 

On  the  north  side  of  the  channel, 
in  an  area  2,600  ft.  wide,  the  depth  of 
the  water  varied  from  3  to  8  ft.— back¬ 
water  from  nearby  Pickwick  Dam. 
Soundings  taken  in  this  area  indicated 
that  the  material  in  the  stream  bed 
was  a  muck  formation.  Subsequent 
operations  developed  that  it  was  a  hard 
red  clay,  stratified  with  thin  layers 
of  sand.  It  had  to  be  blasted  before 
any  dredging  progress  could  be  made. 
The  results  from  the  employment  of  a 
10-in.  suction  dredge  in  this  material 
were  not  satisfactory.  The  introduc¬ 
tion  of  a  dragline  with  a  clamshell 
bucket  proved  to  be  the  answer  to 
the  immediate  problem. 

The  required  depth  of  the  two 
ditches  for  the  pipe  lines  was  approxi¬ 
mately  8  ft.,  with  a  bottom  width  aver¬ 
aging  6  ft.  This  depth  of  ditch  allowed 
for  a  minimum  cover  of  3  ft.  of  backfill 
over  the  pipe  in  place.  Permission  to 
blast  the  rock  in  the  river  channel  bed 
was  obtained  from  the  U.  S.  Army 
Corps  of  Engineers.  Because  the  river 
is  navigable,  blasts  in  the  main 
channel  had  to  be  made  in  four  sepa¬ 
rate  .sections  to  avoid  anv  possible  in¬ 
terference  with  river  traffic. 


FINAL  CONNECTIONS:  After  completing  the  tie-ins,  the  blasting  crew  strung  No.  20 
copper  wire  and  made  connections  with  the  leg  wires  of  the  electric  blasting  caps  taped  onto 
the  end  of  each  Primacord  trunk  line. 


Drilling  Holes  in  Hard  Rork 
In  the  River  Bed 

Drilling  operations  were  contracted 
for  by  H.  W.  Peerson  Drilling  Com¬ 
pany  of  Birmingham,  Alabama,  under 
the  supervision  of  R.  L.  (Buck)  Peer- 
son.  To  drill  holes  in  the  hard  rock 
formation  at  the  bottom  of  the  main 
channel,  a  barge  had  to  be  made  avail¬ 
able.  This  was  done  by  placing  two 
25  by  100-ft.  barges  side  by  side  and 
spot  welding  them  together.  Spud 
bars  were  utilized  to  hold  the  barge 
on  the  ditch  line.  Six  well-drill  ma¬ 
chines  were  placed  on  the  barge,  five 
Model  50  Keystones  and  one  22W 
Bucyrus-Erie.  The  drill  bits  for  these 
machines  were  2%  by  3*4  T.-XPI-B  in., 
with  stems  432  in.  bv  18  ft.  The  total 


BLASTING  ROCK  UNDER  DEEP  WATER:  The  first  blast  in  the  Tennessee  River  channel 
involved  the  simultaneous  detonation  of  .“11,350  lbs.  of  Gelamite-D  loaded  into  well-drill  holes 
in  hard  lime  rock  covered  with  approximately  40  ft.  of  water.  The  results  obtained  conformed 
with  the  contract  specifications  in  every  detail. 
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SUBMARINE  BLASTING  IN  RED  CLAY:  Before  satisfactory  dredging  progress  could  be  made  in  the  river  on  the  north  side  of  the  channel, 
a  hard  red  clav  formation  on  the  bottom  had  to  be  blasted.  The  picture  above  shows  12.000  lbs.  of  Gelamite-D  in  action  in  the  clay  with 

.3  to  8  ft.  of  water  covering. 


weiglit  of  the  steins  and  l)its  was  1,800 
Ihs.  Thret'  of  the  drills  were  stationed 
on  opposite  sides  of  the  barge  to  per¬ 
mit  the  drilling  of  two  lines  of  holes 
at  the  same  time  for  each  ditch  line. 
One  line  of  holes  was  drilled  close  to 
the  barge  and  a  second  line  of  holes 
was  drilletl  5  ft.  out  from  and  staggered 
between  the  first  line.  This  was  ac¬ 
complished  bv  jacking  np  the  drill 
machines  and  tilting  the  booms  out¬ 
ward  until  thev'  reached  the  required 
distance  of  .5  ft.  between  the  two  lines 
of  hol(“s.  After  a  hole  was  drilled,  it 
was  lined  with  a  6-in.  steel  casing 
which  (‘xtended  3  ft.  above  the  sur¬ 
face  of  the  river  water.  The  casings 
were  connected  with  angle  iron,  cross- 
wist*  and  lengthwise. 

A  total  of  1,089  holes  was  drilled 
into  the  rock  under  water  in  the  main 

10 


channel.  The  depth  of  holes  ranged 
from  12  to  28  ft.,  averaging  14.25  ft 
per  hole.  .An  approximate  total  of 
40,0(K)  ft.  of  6-in.  steel  casing  was 
u.sed  to  line  the  holes. 

Before  explosives  charges  could  be 
loaded  into  the  drill  holes  thev'  had 
to  be  cleaned  out.  Three  methods 
were  tried:  a  300-lb.  pressure  jet 
pump;  a  suction  pump;  and  com- 
pre*ssed  air  from  a  500-c.f.m.  Ingersoll- 
Rand  compressor.  The  c'ompressed- 
air  method  produced  the  most  satis- 
factorv*  results  and  was  adopted.  .After 
the  holes  were  cleaned,  charges  of 
Ck*lamite-D  dvnamite  packed  into  5  in. 
bv’  25-lb.  23G  containers  vv'ith  tape  ties 
vv’ere  loaded  into  them.  The  loading 
ratio  for  the  explosives  was  16.5  lbs. 
of  dvnamite  per  cu.  vtI.  of  rock  in  the 
solid.  The  charge  in  each  hole  was 


primed  with  reinforced  Primacord. 

-After  the  holes  were  loaded,  a  trunk 
line  of  Primacord  was  strung  along  the 
center  of  each  ditch  line.  The  branch 
lines  of  Primacord  extending  from 
each  of  the  loaded  holes  were  tied  to 
the  trunk  line.  When  this  was  com¬ 
pleted,  the  two  trunk  lines  were  con¬ 
nected  with  Primacord  at  intervals  of 
50  to  7.5  ft.  A  Hercules®  Electric  Blast¬ 
ing  Cap  was  taped  onto  the  end  of 
each  trunk  line  and  the  leg  wires  of 
the  caps  were  connected  to  a  \o.  12 
copper  lead  wire.  When  the  “all  elear” 
signal  was  given,  the  lead  wire  was 
connected  to  a  Hercules  .50-Cap  Blast¬ 
ing  -Machine  and  the  blast  was  fired. 

-As  indicated  previously,  blasting  in 
the  main  channel  had  to  be  done  in 
four  individual  sections.  Flach  blast 
'’Heir.  U.  S.  Fat.  Off. 
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C.'HIEF  INSPECTOR:  Charles  Boatman  was 
thief  river-crossing  inspector  for  the  prime 
contractor.  Brown  &  Root,  Inc.,  Houston. 


DIRECTOR  OF  OPER.4TION'S:  Paul  R. 
Halbert,  Oklahoma  C^ontracting  Company, 
directed  operations  for  his  company. 


ENGINEER:  Harrs’  A.  B.  Prindle,  engineer 
on  the  river-crossing  project  for  Oklahoma 
Contracting  Company. 


included  the  firing  of  the  loaded  holes 
in  the  two  ditches  siinnltaneonsly.  In 
the  first  section  blasted,  31,350  lbs.  of 
dynamite  were  tised;  in  the  second, 
75,0{K)  lbs.;  in  the  third,  54,650  lbs.; 
and  in  the  fourth,  83,000  lbs.  The  dy¬ 
namite  fired  in  the  four  sections  in  the 
main  channel  totaled  244,000  lbs. 

(»elamile-I)*  and  Friiiiaeord 

Simplified  Loading  Operations 

Celamite-D  dvnamite  in  23G  con¬ 
tainers  with  tape  ties,  primed  with 
reinforced  Primacord,  proved  to  be  an 
ideal  combination  on  this  job.  Not 
only  did  they  make  possible  excellent 
blasting  residts  but  they  simplified  and 
speeded  np  the  mechanics  of  loading 
the  explosives  charges.  This  was  of 
particidar  importance  since  all  the 
holes  had  to  be  loaded  from  barges  and 
a  boardwalk  between  the  rows  of  holes 
in  each  ditch  line. 

“Reg.  U.  S.  Pat.  Off. 


Before  the  blast  in  the  third  section 
was  fired,  additional  charges  of  Gela- 
mite-D  were  strung  and  lowered  be¬ 
tween  the  lines  of  steel  casings  on  both 
ditch  lines.  These  supplementary 
charges,  referred  to  as  a  string  shot, 
were  fired  in  conjunction  with  the 
charges  loaded  into  the  drill  holes. 
The  residts  showed  no  appreciable 
improx  ement  and  the  method  was  not 
used  again  in  section  blasting. 

At  one  or  two  locations  along  the 
30-in.  ditch  line,  the  rock  in  the  chan¬ 
nel  bed  showed  indications  of  having 
an  underlayer  of  a  chert  formation. 
.\t  these  locations,  some  of  the  drill 
holes  could  not  be  cleaned  out  satis¬ 
factorily  and  blasts  left  a  few  high 
spots  in  the  ditch.  These  were  brought 
dowm  to  grade  by  firing  string  shots. 

When  large  boulders  were  encoun¬ 
tered  in  the  excavation  of  the  rock 
broken  after  a  section  had  been 
blasted,  they  were  reduced  to  easy- 


handling  size  by  dobie  shooting. 
Dvnamite  charges  primed  with  Prima¬ 
cord  were  lowered  onto  the  boulders 
by  a  clamshell  unit  and  blasts  were 
fired  from  the  barge. 

In  the  south  bank  of  the  river,  oper¬ 
ations  reijnired  the  blasting  of  91  well- 
drill  holes  loaded  with  5  in.  by  25-lb. 
cartridges  of  Gelamite-D.  Also,  six 
indix  idnal  blasts  of  3  to  8-ft.-deep  jack¬ 
hammer  holes,  loaded  xvith  Hercules® 
40^J  Gelatin  Extra  dynamite,  were 
fired.  These  latter  blasts  consisted  of 
130  to  180  holes  per  blast.  Consistently 
satisfactory  results  xx’ere  obtained. 

The  explosives  retjuirements  on  this 
project  xvere  339,92.5  lbs.  of  dvnamite, 
and  127,0(X)  ft.  of  Primacord.  As  prev¬ 
iously  indicated,  approximately  40,000 
ft.  of  6-in.  steel  casing  was  used  to 
line  the  well-drill  holes  in  the  river 
sections.  Including  excavating,  re¬ 
handling  of  dobies  and  cave-ins,  back¬ 
filling,  and  disposing  of  excess,  a  total 


A  4,000-P'T.  R.AIEROAD:  The  contractor  had  to  build  a  railroad  on  shore,  which  extended  from  the  north  hank  of  the  river  for  4,000  ft.  Its 

.‘30-lb.  rails  were  lined  up  with  the  ditch  lines  in  the  river. 
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MAIN  LINE  PIPE:  A  close-up  of  the  30-in.  pipe  with  u  3-in.  coutini'  of  Wate-Cote,  for  use  in  the  main  line  crossing.  Sections  of  the  pipe 

were  welded  together  into  a  single  unit  4,000  ft.  long. 


of  46.702  cti.  vcls.  of  material  was 
handled  in  eonstrneting  the  ditches 
across  the  river.  In  the  south  bank 
area,  75,057  cn.  yds.  of  rock  and  earth 
wert*  disposed  of  in  excavating,  back¬ 
filling,  and  cleaning-np  activities.  On 
the  north  side  of  the  main  channel, 
a  total  of  177,577  cn.  yds.  of  material 
was  handled. 

A  4,(KK)-ft.  railroad  with  30-lb.  rails 
was  constructed  on  shore,  extending 
from  the  north  bank  of  the  river  in  line 
with  the  ditches.  The  cuts  and  fills, 
t'xcavation.  backfilling,  and  cleanup 
w()rk  on  this  part  of  the  project  repre- 
sentr'd  14,728  cn.  yds.  of  variable  ma¬ 
terial  handled. 

.All  of  the  pipe  was  brought  to  the 
job  site  in  automobile  trucks  and 
strung  alongside  of  the  railroad.  Both 
the  30-in.  and  the  24-in.  pipe  had  a 
3-in.  coating  of  Wate-Cote.  Their 
weights,  including  the  coating,  were 
4.56.73  lbs.  pt*r  ft.  for  the  30  in.  and 
•341.27  lbs.  for  the  24  in.  .After  the 
I'ailroad  construction  was  completed, 
the  sections  of  pipe  were  welded  to¬ 
gether  into  a  single  unit  4,000  ft.  long 
and  placed  on  the  railroad  track  on 
skids.  A  set  of  trucks  was  placed  under 
each  section  of  pipe.  The  bed  of  the 
railroad  was  graded  on  a  gradual  slope 
toward  the  ri\er.  Twenty-five  pon¬ 
toons,  each  14  bv  19  ft.,  were  con- 
strncted  to  float  the  pipe  across  the 
river.  Each  pontoon  was  equipped 
with  a  wench  and  a  steel  cable. 

.After  dredging  operations  had  com¬ 
pleted  the  excavation  of  the  two  ditch 
lint's  in  the  river,  professional  divers 
walked  the  length  of  each  ditch  and 
rt'corded  measurements.  Their  find¬ 
ings  showed  the  ditches  to  be  8  to  12 


ft.  deep,  7  to  8  ft.  wide  at  the  bot¬ 
tom,  and  20  to  30  ft.  wide  at  the  top. 
These  results  adetpiatelv  met  the  con¬ 
tract  specifications. 

.After  x-rav  examinations  and  pres¬ 
sure  tests  showed  that  the  pipe  was 
readv  for  use,  the  skids  were  remo\  ed 
and  the  .30-in.  pipe  was  let  down  onto 
the  trucks  on  the  railroad  track.  Side 
booms  and  dozers  were  tied  to  the  line 
of  pipe  with  .steel  cables.  This  was 
done  to  provide  a  braking  action,  to 
control  the  movement  of  the  pipe  on 
the  trucks.  The  weight  of  the  pipe  and 
the  slope  of  the  railroad  tracks  toward 
the  river  caused  the  pipt*  to  move 
freely  on  the  track. 

-As  the  pipe  was  eased  into  the  river, 
pontoons  were  placed  over  it  at  var¬ 
ious  interxals  and  the  steel  cables 
from  the  wenches  were  tied  to  the  pipe. 
•As  it  went  out  into  the  water,  the  pipe 
was  lowered  bv  the  wenches  into  the 
ditch  line.  This  procedure  was  con¬ 
tinued  until  the  4,000  ft.  of  ^O-in. 
and  24-in.  pipe  were  placed  in  the  two 
ditch  lines  across  the  river.  Further 
tests  showed  that  the  details  of  this 
phase  of  the  job  had  been  completed 
according  to  plan. 

During  the  placing  of  the  pipe  in 
the  ri\er,  all  gates  at  Pickwick  Dam 
downstream  and  W'ilson  Dam  up¬ 
stream  were  closed.  .As  a  residt,  there 
was  no  current  to  c'ontend  with  in 
the  main  channel. 

.After  the  pipe  was  in  place  in  the 
two  ditch  lines,  draglines  and  clam¬ 
shell  buckets  were  put  to  work  to  place 
backfill  into  the  ditches.  When  this 
was  done,  the  main  channel  was 
checked  for  high  spots.  For  this  oper¬ 
ation  a  16  in.  bv  16  in.  bv  50-ft.  .spud 


bar  was  employed  as  a  drag.  It  was 
anchored  to  the  barge  with  steel  cables 
and  lowered  near  the  bottom  of  the 
river  bed.  .After  it  was  dragged  up 
and  down  the  river  and  across  the 
working  area  in  the  channel,  every¬ 
thing  was  found  to  be  in  order  and 
tie-ins  were  completed  on  the  30-in. 
line.  Gas  was  flowing  through  it  while 
the  final  details  of  work  on  the  24-in. 
line  were  being  completed. 

The  snper\’isorv  personnel  for  the 
prime  contractor.  Brown  &  Root,  Inc., 
included  F.  L.  Terrv,  project  manager; 
James  Ford,  project  engineer;  Beed 
Broadway,  division  superintendent; 
Foyd  Harleston,  pipe-line  superintend¬ 
ent;  and  Charles  Boatman,  chief  in¬ 
spector,  river  crossing. 

For  the  subcontractor,  Oklahoma 
Omtracting  Company,  Paul  R.  Hal¬ 
bert,  \ice  president,  was  in  charge 
of  all  operating  activities  for  his  or¬ 
ganization.  He  was  assisted  bv 
.Aldress  Kilgore  and  H.  .A.  Wylie, 
superintendents,  and  H  .A.  B.  Prindle, 
engineer  on  the  project. 

The  amount  of  work  involved  in  lav¬ 
ing  these  two  pipe  lines  across  the 
Tennessee  Biver  was  tremendous, 
(lonstruction  progress  had  to  be  inter¬ 
rupted  repeatedly  during  the  winter 
months  because  of  unusually  severe 
weather  conditions.  .At  times,  the 
water  in  the  river  would  rise  from  3 
to  5  ft.  overnight,  accompanied  bv  a 
4  to  5-mile  current.  The  successful 
completion  of  this  river-crossing  job 
bears  elocpient  testimony  to  the  re¬ 
sourcefulness  and  the  know-how  of  the 
management  personnel  and  the  oper¬ 
ating  crews  of  Oklahoma  Contracting 
C'ompanv  of  Dallas,  Texas. 
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M  liters  anJ  Quarrymen 
H  onoreJ  at 

SAFETY  AWARD 
CEREMONIES 


Sentinels  of  Safety  trophies,  fla^s,  and  Certificates 
of  Achievement  In  Safety  are  presented  to 
employes  of  four  mines  and  one  quarry 


IT  has  long  been  a  custom  for  officials  of  companies  whose  mines  and  (juarries 
make  the  best  safety  records  in  the  annual  National  Safety  Competition  to 
honor  the  employes  of  their  winning  properties  at  appropriate  ceremonies.  On 
these  occasions,  the  programs  are  featured  by  formal  presentations  of  bronze 
Sentinels  of  Safety  trophies.  Sentinels  of  Safety  flags,  and  individual  Certificates 
of  Achievement  in  Safety  for  the  employes  in  the  respective  organizations. 

A  review  of  the  ceremonies  at  Rock  Springs,  WVoming,  October  26,  1952,  when 
Union  Pacific  C^oal  Company’s  Reliance  miners  receix  ed  the  bituminous-coal  mine 
trophv,  was  published  in  our  November-December,  1952,  issue.  A  summarv  of  the 
proceedings  for  the  other  five  winners  is  presented  in  the  article  which  follows. 


.\ntliraeite-Mine  \'i'inner 

ON  July  19,  1952,  officials  of  Plos- 
konka  Coal  Company  were  hosts 
to  75  employes  and  guests  at  a  dinner- 
ceremouv  iu  Motel  Wilson,  Peckville, 
Pennsvh  ania,  to  celebrate  the  victory 
of  their  No.  5  Mill  mine  in  the  anthra¬ 
cite  underground  mine  group  in  the 
1951  National  Safety  Competition. 
The  miners’  w'inning  record  was  73,777 
man-hours  of  work  in  the  mine  with 
only  one  accident  that  resulted  in  a 
time  loss  of  one  day. 

In  presenting  the  Sentinels  of  Safety 


trophy  and  flag  to  the  No.  5  Hill  miners, 
Joseph  1.  Horty,  managing  editor  of 
Thk  Explosives  Engineer,  commented 
on  the  improvement  in  the  safety  rec¬ 
ords  of  the  mine  during  the  recent  four- 
vear  period,  1948  through  1951.  “You 
reported  seven  disabling  injuries  in 
1948  which  resulted  in  a  time  loss  of 
222  man-days,”  said  Mr.  Horty.  “In 
1951,  you  had  one  disabling  injury  for 
the  loss  of  one  day’s  work.  It  is  obvious 
that  the  improvement  in  your  records 
came  about  through  the  cooperation  of 


The  Bronze  Trophy 


ex  ervone  in  the  organization  in  carry¬ 
ing  through  a  xvell-planned  program  of 
safety.  Hoxvever,  the  major  credit  for 
xour  xvinning  the  Sentinels  of  Safety 
trophv  is  due  to  x'ou  men  xvho  xvorked 
in  the  mine.” 

In  accepting  the  trophy  and  flag, 
Louis  C.  Ploskonka,  oxvner  of  the  coal 
company,  said  that  “all  of  us  xvill  con¬ 
tinue  to  do  everything  xve  know  hoxv 
to  keep  our  mine  a  better,  safer  place 
in  xvhich  to  xvork.” 

(Certificates  of  .\chiex  ement  in  Safety 
xx  ere  presented  to  each  employe  of  the 
No.  5  Hill  mine  by  Seth  T.  Reese,  chief, 
-■\ccidr‘nt  Analysis  Branch,  U.  S.  Bu¬ 
reau  of  Mines,  Washington,  D.  C. 
“Your  excellent  record,”  Mr.  Reese  re¬ 
marked,  “is  proof  that  anx'  coal  mine, 
large  or  small,  can  be  xx'orked  safely 
if  the  management  personnel  and  the 
miners  haxe  the  desire  to  practice 
safety.”  James  F.  Munley,  state  mine 
inspector,  accepted  the  certificates  for 
distribution  to  each  man  in  the  group. 
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Upon  being  introduced  by  the 
master  of  ceremonies,  John  A.  Finan, 
outside  foreman  at  Gravity  Slope,  brief 
congratulatorv  remarks  were  made  by 
Edward  Ford,  foreman.  No.  5  Hill 
mine;  Henry  Curtis  of  the  mine’s  safety 
committee;  A.  J.  Lippi,  president,  and 
Charles  Kuchinski,  safety  director. 
United  Mine  Workers  of  America,  Dis¬ 
trict  No.  1;  E.  II.  McCleary,  chief,  and 
J.  \’.  Mather,  representative,  U.  S. 
Bureau  of  Mines,  Wilkes-Barre  dis¬ 
trict;  and  Lee  Carson,  Federal  mine 
inspector  in  the  district. 

N'onmetallic-Mine  inner 

Employes  of  International  Salt  Com¬ 
pany’s  Retsof  mine,  Retsof,  New  York, 
were  guests  of  honor  at  a  dinner-cere¬ 
mony  in  Big  Tree  Inn,  Geneseo,  New 
York,  October  9,  1952,  in  celebration 
of  their  \ictorv  in  the  nonmetallic 
underground  mine  group  of  the  1951 
competition.  The  winning  record  of  the 
Ret.sof  miners  was  561,198  man-hours 
of  work  without  a  lost-time  injury. 

T.  Forster  Courthope,  general  man¬ 
ager  of  the  company’s  properties  at 
Retsof,  and  Detroit,  Michigan,  was 
master  of  ceremonies.  In  congratula¬ 
ting  the  Retsof  employes  for  their  per¬ 
fect  safety  record  in  1951,  he  said:  “I 
join  with  my  associates  in  rejoicing  at 
the  return  of  the  Sentinels  of  Safety 
trophy  to  Retsof  mine.  We  were  hon¬ 
ored  by  the  award  of  this  famous 
bronze  statuette  for  victories  in  the 
1929,  1931,  1932,  and  1933  competi¬ 
tions.  We  welcome  its  return  to  us  as 
a  reward  for  the  magnificent  safety 
record  made  by  you  men  in  1951.  VV’e 
hope  to  merit  its  return  to  us  many 
more  times  in  future  vears.” 

At  the  conclusion  of  his  remarks, 
•Mr.  Courthope  introduced  Joseph  I. 
Ilorty,  managing  editor  of  The  Explo¬ 
sives  Engineer,  who  made  the  awards 
of  the  trophy  and  Hag  to  the  winners. 

In  accepting  the  awards,  Stanley 
Martin,  Retsof’s  mine  and  plant  man¬ 
ager,  said  that  one  of  the  greatest 
assets  any  company  can  possess  is  the 
confidence  of  the  people  in  its  employ. 
“Our  men  have  that  feeling  of  confi¬ 
dence  in  our  company  100  per  cent. 
W’e’re  going  to  keep  it  that  way  and. 
in  the  doing,  we  ll  win  more  Sentinels 
of  Safety  trophies.” 

The  program  was  concluded  with 
brief  remarks  of  congratulations  and 


LEFT  TO  RIGHT:  Scfh  T.  Reese,  chief,  .4ccident  .\nulysis  Branch,  U.  S.  Bureau  of  .Mines; 
Stanley  Martin,  plant  manager,  Retsof  mine;  Edward  L.  Fuller,  president.  International  Salt 
Company;  T.  Forster  C:ourthope,  general  manager,  Retsof  mine;  Joseph  I.  Horty,  managing 
editor.  The  Explosives  Engineer;  John  L.  Ryon,  vice  president.  International  Salt  Company; 
James  .4.  Cooney,  office  manager,  Retsof  mine. 


RETSOF  MINERS:  .4  close-up  of  some  of  the  Retsof  mine  employes  of  International  Salt 
C^ompany  at  the  dinner-ceremony  in  Big  Tree  Inn,  Ceneseo,  New  York,  October  9,  1952. 


“WE’RE  PROUD  OF  YOU”:  F'ollowing  the  award  ceremonies,  Oliver’s  president,  R.  T.  Elstad. 
at  left,  extends  congratulations  from  everxone  in  the  organization  to  the  Mountain  Iron  miners, 
through  their  representative,  George  ^V’oolcock.  Mr.  VVoolcock  is  a  locomotive  engineer  in 
the  mine  and  a  member  of  the  employes’  safety  committee. 


14 


THE  EXPLOSIVES  ENGINEER 


JANUARY-FEBRUARY,  1953 


LEFT  TO  RIGHT:  I.  H.  Rubow,  superin¬ 
tendent,  Mountain  Iron  mine;  P.  T.  Allsman, 
regional  director,  and  J.  A.  Johnson,  super¬ 
vising  engineer,  U.  S.  Bureau  of  Mines; 
I.  O.  N.  Swanson,  general  superintendent  of 
Oliver’s  eastern  district. 

AN  ATTENTIVE  AUDIENCE:  During  the 
award  ceremonies  at  Oliver’s  Mountain 
Iron  property  in  Minnesota,  the  miners  paid 
close  attention  to  the  remarks  of  guest 
speakers  and  company  officials. 

SOUDAN  MINERS:  R.  F.  Wilson,  Oliver’s 
supervisor  of  safety,  expresses  sincere  ap¬ 
preciation  for  the  cooperation  of  the  Soudan 
mine  employes  in  carrx'ing  out  the  company’s 
program  for  safety  on  the  job. 


Mm-W 
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sincere  hopes  for  continued  success  by 
Edward  E.  Fuller,  president,  and  John 
L.  Ryon,  vice  president.  International 
Salt  Company. 

Open-Pit-Mine  d  inner 
and  Metal-Mine  d  inner 

For  the  second  time  in  four  years 
two  of  United  States  Steel’s  Oliver  Iron 
Mining  Division  mines  in  Minnesota 
\Vere  the  winners  in  the  National  Safetv' 
Competition  in  their  respective  classi¬ 
fications.  Its  Mountain  Iron  mine  won 
first  place  in  the  open-pit-mine  group 
in  the  1951  contest  with  an  operating 
total  of  789,644  man-hours  without  a 
disabling  injury.  Its  Soudan  mine  came 
in  first  in  the  underground  metal-mine 
group,  with  a  safety  record  of  .501,530 
man-hours  of  work  in  1951  without  a 
lost-time  accident.  Sentinels  of  Safety 
trophies  and  Hags,  and  engraved  cer¬ 
tificates  for  each  employe  at  the  win¬ 
ning  properties  were  awarded  at  cere¬ 
monies  held  at  the  mines. 

Oliver’s  supervisor  of  safety,  R.  F. 
W’ilson,  opened  the  program  of  events 
at  Mountain  Iron  mine.  This  was  fol¬ 
lowed  by  the  award  of  the  trophy 
by  P.  T.  Allsman,  regional  director  of 
the  U.  S.  Bureati  of  Mines,  to  J.  E. 
Machamer,  vice  president  of  oper¬ 
ations  for  Oliver.  Mr.  Machamer 
called  I.  II.  Rubow,  superintendent  of 
the  mine,  to  the  speakers’  stand  to 
accept  the  trophy  on  behalf  of  his 
Mountain  Iron  associates. 

The  green-and-white  Sentinels  of 
Safetv  flag  was  presented  by  J.  C. 
Richiuds,  technical  sales  representa¬ 
tive  of  Hercules  Powder  Company, 
to  George  VVoolcock,  locomotive  engi¬ 
neer  at  the  mine.  The  individual  cer¬ 
tificates  for  each  miner  were  awarded 
bv  J  .A.  Johnson,  supervising  engineer, 
U.  S.  Bureau  of  Mines,  to  F.  D.  Wole- 
ben,  Oliver’s  district  safety  supervisor, 
for  distribution  to  the  Mountain  Iron 
mine  employes. 

At  3  p.m.  Friday,  October  10,  1952, 
out-of-door  ceremonies  were  held  at 
Oliver’s  Soudan  mine  at  which  2.50 
hard-rock  underground  miners  par¬ 
ticipated.  The  company’s  safety  super¬ 
visor,  R.  F.  Wilson,  again  acted  in  the 
capacity  of  master  of  ceremonies.  P.  T. 
Allsman,  regional  director  for  the  U.  S. 
Bureau  of  Mines,  awarded  the  coveted 
bron/.e  trophy  to  Oliver’s  vice  presi¬ 
dent,  J.  E.  Machamer.  who,  in  turn. 


“COXGRATULATION'S”:  John  H.  Wilson,  at  left,  assistant  manager  of  Duluth  district, 
Hercules  Powder  Company,  representing  The  Explosives  Engineer,  awards  the  Sentinels  of 
Safety  flag  to  George  Nemanich,  mine  captain,  representing  the  Soudan  miners. 


presented  it  to  E.  M.  Holmes,  superin¬ 
tendent  of  Soudan  mine. 

The  Sentinels  of  Safety  Hag  was  pre¬ 
sented  to  the  winning  miners  bv  J.  H. 
Wilson,  assistant  manager  of  Hercules 
Powder  Company’s  Duluth  district. 
George  Nemanich,  mine  captain  at 
Soudan,  accepted  the  flag  on  behalf 
of  his  fellow  miners. 

Engraxed  C'ertificates  of  Achieve¬ 
ment  in  Safety  for  each  man  in  the 
mine  organization  were  awarded  bv 
J.  A.  Johnson,  superx  ising  engineer  of 


the  U.  S.  Bureau  of  Mines,  to  F.  D. 
Woleben,  Oliver’s  district  safety  super- 
\isor,  for  later  presentation  to  the 
Soudan  employes. 

The  ceremonies  were  concluded 
with  an  address  bv  R.  T.  Elstad,  Oli- 
\er’s  president.  “The  safety  achieve¬ 
ments  recorded  at  our  Mountain  Iron 
and  Soudan  mines,”  he  said,  “bring 
great  honor  to  the  Oliver  organization. 
Your  company  officials,  through  me, 
extend  sincere  congratulations  to  each 
man  who  played  a  part  in  winning 


AT  SOUDAN  MINE:  J.  E.  Machamer,  at  right,  vice  president,  Oliver  Iron  Mining  Division 
of  United  States  Steel  C>>mpany,  presents  the  Sentinels  of  Safety  trophy  to  E.  M.  Holmes, 
superintendent  of  Soudan  mine,  winner  in  the  underground  metal-mine  group. 
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these  outstanding  awards.  Credit  for 
‘no-tiine-lost’  operating  records  nnist 
he  shared  by  each  man  in  the  respective 
mines.  It  is  obvious  that  only  through 
the  combined  efforts  of  everyone  can 
such  results  be  realized.” 


The  t^uarry  Winner 

In  ceremonies  held  at  the  (jnarry 
property  in  Gulliver,  Michigan,  Oc¬ 
tober  15,  1952,  the  Sentinels  of  Safety 
trophy  and  flag,  and  individual  Cer¬ 
tificates  of  .•\chievement  in  Safety  were 
presented  to  the  employes  of  the  Port 
Inland  qnarrv  of  Inland  Lime  &  Stone 
Company.  .-X.  W.  Heitman,  general 
superintendent,  was  in  charge  of  the 
seijnence  of  events  on  the  program. 

John  Johnson,  district  supervising 
engineer  for  the  U.  S.  Bureau  of  .Mines, 
made  the  official  award  of  the  Sentinels 
of  Safety  trophy  to  the  quarry  work¬ 
men.  In  commenting  on  the  perfect 
safety  record  at  Port  Inland  quarry  in 
1951—808,389  man-hours  of  work  with¬ 
out  a  disabling  injury— Mr.  JohiLson 
said:  “This  (juarry  has  participated  in 
the  National  Safety  Competition  for 
the  pa.st  19  years.  During  that  time  it 
has  been  operated  for  10,848,079  man¬ 
hours  with  consistently  low  accident- 
freijuencv  and  se\eritv  rates.  It  w'as 
tlie  winner  of  the  Sentinels  of  Safety 
trophy  in  three  of  those  years— 1938, 
1939,  and  1951— and  was  awarded 
honorable  mention  in  1933  and  1934. 
Kx  ervone  associated  with  vou  and  your 
<juarr\%  directly  and  indirectlv,  is  proud 
of  vour  consistentlv  splendid  perform¬ 
ances  in  carrying  out  your  safety  pro¬ 
grams.  Keep  up  the  good  work.” 

Edward  Leonard,  safetv  director  of 
Inland’s  (juarries  and  iron-ore  mines, 
accepted  the  trophv  on  behalf  of  the 
Port  Inland  emploves. 

John  W’.  .\dams,  sales-service  rep¬ 
resentative  of  Hercules  Powder  Com- 
panv,  representing  The  Explosives 
EIngineer,  presented  the  Sentinels  of 
Safetv  flag  to  John  Moffat,  superin¬ 
tendent  of  the  qnarrv,  representing  the 
emploves.  Following  brief  comments 
by  Mr.  Adams  and  Mr.  Moffat,  the 
greeu-and-white  flag  was  hoisted  up 
the  plant  flag  pole  under  Old  Glorv. 

The  ceremonies  were  concluded  bv 
brief  remarks  from  A.  J.  Cavia,  presi¬ 
dent  of  Inland  Lime  &  Stone  Companv 
and  manager  of  Inland  Steel  Com¬ 
pany’s  ore  mines  and  quarries. 


THE  TROPHY:  Edward  Leonard,  af  left,  safety  director  of  Inland  Steel  C^oinpany’s  quarries 
and  iron-ore  mines,  accepts  the  award  of  the  Sentinels  of  Safety  trophy  from  John  .4.  Johnson, 
district  supervising  engineer  of  the  U.  S.  Bureau  of  Mines. 


THE  FLAG:  John  W.  .Adams,  left,  sales-service  representative  of  Hercules  Powder  Company, 
awards  the  Sentinels  of  Safety  flag  to  John  Moffat,  superintendent  of  Port  Inland  quarry  . 


THE  CT3RTIF1C4TES:  John  .4.  Johnson,  left,  U.  S.  Bureau  df  Mines,  awards  Certificates  of 
Achievement  in  Safety  to  Richard  Freeland,  labor  union  president  at  Port  Inland. 


CfeoP^e  iVl.  Brewster  Sc  Son  4»pens  a  new  route  for  tidal 
water  and  mosquito-eontrol  drainage  near  Wildwftod 
with  800  pounds  4»f  60%  nitroglycerin  dynamite 


IN  building  a  new  four-lane  access 
boulevard  to  Wildwood  for  the 
New  Jersey  State  Highway  Depart¬ 
ment  recently,  the  contracting  firm  of 
(ieorge  M.  Brewster  &  Son,  Bogota, 
New  Jersey,  placed  approximately 
fi(X).(KK)  cu.  yds.  of  earth  fill  along  the 
north  side  of  the  right-of-way.  The 
filling  operations  closed  the  end  of  a 
creek  near  the  site  of  an  old  bridge 
which  had  been  remox  ed.  The  closing 
of  the  creek  necessitated  the  constriic- 
tion  of  a  new  channel  route  for  the  flow 

•Hercules  Powder  Coiupanv' 

.■iOO  Fifth  Ave.,  \ew  York  .36,  \.  Y. 


of  tidal  water  and  to  provide  drainage 
for  mosquito  control. 

The  new  channel  had  to  be  opened 
for  a  distance  of  190  ft.  through  mud 
flats  in  which  the  soil  was  a  black, 
mucky  silt  cox  ered  xvith  seaxveed.  The 
employment  of  heavy  mechanical 
e(|uipment  in  such  soft,  boggy  material 
involved  heavy  expenditures  of  oper¬ 
ating  time  and  expense  plus  the  pos¬ 
sibility  of  loss  of  equipment.  The 
Brexvster  company  decided  to  open  the 
nexv  xvaterxvav  bv  blasting  a  channel 
xvith  dx’namite. 

.\n  experimental  blast  cox  ering  30  ft. 


THE  NEW  CHANNEL:  A  closc-up  of  the 
new  channel  with  the  tide  almost  out.  Every¬ 
one  associated  with  the  project  was  impressed 
with  the  speed  and  economy  with  which  this 
problem  was  solved  by  the  use  of  explosives. 


in  length  xvas  fired.  The  results  xvere 
successful  and  the  Brewster  company’s 
crews  xvent  to  work  to  complete  the 
project  on  that  basis. 

Using  a  bar  VA  in.  in  diameter,  work¬ 
men  put  down  ten  roxvs  of  holes  2  ft. 
apart,  4A  to  5  ft.  deep,  spaced  on  2-ft. 
centers.  Each  hole  xvas  loaded  xvith 
six  cartridges  of  Hercules^  Nitro- 
glx'cerin  Dynamite,  in  \)i  bv  8-in. 
cartridges.  Tlie  dynamite  charge  in 
the  center  hole  in  each  roxv  xvas  primed 
xvith  a  No.  6  blasting  cap  and  3  ft.  of 
safety  fuse.  Traffic  was  halted  on  the 
adjoining  roadxvav  at  an  approximate 
distance  of  half  a  mile  from  both  sides 
of  the  blast  area.  The  “all  clear”  signal 
xvas  given,  the  fuse  xvas  lighted,  and, 
after  a  short  interval,  the  blasting  caps 
exploded  and  detonated  the  dynamite 
vHcg.  U.  S.  Pat.  Off. 
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ON  THF;  mud  FLATS:  J.  H.  Kegcrreis,  superintendent  for  George  M.  Brewster  &  Son,  at  right,  and  the  author,  Paul  W.  Miller, 
for  completing  the  channel  by  blasting  in  the  mucky  silt  covered  with  seaweed. 


charges  in  the  center  holes.  The  wet, 
mucky  soil  acted  as  a  conductor  of  the 
wave  of  detonation,  and  the  charges 
in  the  adjoining  holes  were  detonated 
at,  apparently,  the  same  time.  The 
blasts  resulted  in  a  clean,  open 
channel  190  ft.  long,  with  a  minimum 
depth  overall  of  4/2  ft.  and  a  width 
at  the  bottom  that  averaged  20  ft. 

Evervone  associated  with  the  proj¬ 
ect  was  impressed  with  the  speed  and 
economy  with  which  this  troublesome 
problem  had  been  solved  by  the  skill¬ 
ful  use  of  explosives  and  the  propaga¬ 
tion  method  of  blasting. 

The  supervisorv  personnel  for  the 
contractor,  George  M.  Brewster  &  Son, 
included  A.  J.  Seaman,  project  man¬ 
ager;  S.  W.  Engleman,  assistant  project 
manager  and  resident  engineer;  W. 
O’Connor,  project  superintendent;  J.  II. 
Kegerreis,  superintendent;  and  R. 
(dark,  engineer  on  the  project. 


PREP.4RINC  Tt)  BL.AST:  Losing  a  lli-in. -diameter  bar,  workmen  put  down  ten  rows  of  holes 
in  the  mucky  soil  and  loaded  six  cartridges  of  dynamite  into  each  hole. 


.AP'TER  B1..ASTING:  The  firing  of  800  lbs.  of  60'  <  nitroglycerin  dynamite  in  ten  rows  of  holes  opened  a  190-ft.-long  channel  through  the  muck. 
The  depth  of  the  channel  is  4'/i  to  5  ft.  and  the  bottom  width  averages  20  ft. 
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StrlWln^  off  tlie  B  OSS 

In  the  early  Jays  of  coal  mining,  superintendents 
and  foremen  had  to  he  ru^^ed  Individuals 

j.  j.  K I’ i'LKi:)(;k* 


Many  ykahs  ac:o,  when  the  mining 
of  eoal  for  commercial  purposes 
in  the  United  States  was  begun,  only  a 
few  mines  were  opened  for  operation 
and  the  tonnage  production  of  each 
mine  was  small.  Published  literature 
on  the  technic;’,!  phases  of  coal  mining 
was  practically  none.\istent— only  one 
magazine  in  this  country  included  ar¬ 
ticles  on  how  a  coal  mine  should  be 
operated,  and  such  material  was  pre¬ 
sented  infre(juently.  The  supply  of 
men  with  experience  in  underground 
mining  was  limited.  The  majority  of 
experienced  miners  available  were 
[)ick-and-shovel  workers  who  had  come 
to  the  United  States  from  England, 
Scotland,  and  W'ales.  Naturally,  they 
were  welcomed  and  given  jobs  by  the 
operators,  not  only  because  they  were 
skilled  craftsmen  in  their  trade,  but 
also  because  they  w(*re  familiar  with 
the  English  language. 

“Dec-oa.sed 


These  immigrant  miners  had  left 
their  homes  in  Britain  to  come  oyer 
here  because  the  United  States  was  a 
free  country  and  they  would  not  be 
subjected  to  the  stern  discipline  of 
British  miners  and  strict  adherence  to 
British  mining  laws.  They  soon  real¬ 
ized  that  their  serx  ices  were  in  demand 
and,  in  the  vernacular,  they  occupied 
the  driver’s  .seat  around  the  mines. 
Imbued  with  the  British  miners’  prej¬ 
udices,  they  expressed  themselves 
freely  and  vociferously  on  any  and  all 
subjects  whenever  and  wherever  they 
felt  the  urge.  The  next  step  was  to  take 
the  law  into  their  own  hands  if  they 
disliked  people  and  things  with  which 
they  were  associated.  The  instigators 
of  moxements  to  t;rke  direct  action 
were  usually  the  older  miners,  some  of 
whom  were  physically  incapable  of 
doing  an  honest  day’s  work.  If  a  fore¬ 
man  incurred  their  disfavor,  they 
w'ould  incite  the  younger  miners  to 


MOB  RULE:  In  the  accompanying  article, 
Ur.  Rutledge  dramatically  focuses  attention 
upon  the  many  differences  between  labor 
relations  today  and  those  of  a  half  century 
or  mure  ago.  Here,  unimpressed  miners  of 
the  nineties  are  literally  and  figuratively 
driving  the  “boss”  off  the  job. 


join  with  them  and  to  force  him  to 
leave  town  and  never  return.  This 
highhanded  custom  became  known  as 
“striking  off  the  boss.” 

A  (^ase  in  Point 

The  writer  recalls  very  clearly  one 
such  incident  that  occurred  in  one  of 
our  middle-western  states.  The  mer¬ 
chants  in  a  small  community  organized 
a  company  to  open  and  operate  a  coal 
mine  on  the  outskirts  of  the  town  and 
sold  stock  locally  to  finance  the  ven¬ 
ture.  A  nearby  farmer  was  elected 
president  of  the  company  and  he  em¬ 
ployed  a  practical  miner  from  a  dis¬ 
tant  locality  to  supervise  the  sinking 
of  a  shaft  at  the  mine  site.  After  the 
shaft  had  been  drilled,  blasted,  ;md 
excaxated  to  the  desired  depth,  the 
superv  isor  recommended  a  young  and 
vigorous  miner  from  his  home  town  to 
take  over  the  duties  of  foreman  of  the 
new  coal  mine.  The  young  man  was 
hired  and  operations  were  begun. 

A  few  weeks  later,  differences  arose 
between  the  miners  and  the  foreman 
concerning  hours  of  work,  the  rate  of 
pay  for  “dead  work,”  and  other  details 
connected  with  the  underground  min¬ 
ing  of  coal.  The  older  miners,  par¬ 
ticularly  those  who  were  physically 
unfit,  were  the  prime  movers  in  the 
arguments  and  discussions.  Tlie  young 
foreman  tried  his  best  to  overcome 
the  opposition  of  the  men  and,  at  the 
same  time,  to  enforce  some  semblance 
of  discipline  among  them.  But  the 
miners  persisted  in  their  opposition. 

One  Saturday  afternoon,  after  work 
underground  had  been  discontinued 
for  the  week  end,  a  group  of  miners 
came  to  the  mine  office  and  ordered  the 
foreman  to  come  outside  and  accom- 
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pany  them  to  the  railroad  station.  The 
foreman  did  as  he  was  ordered  and 
the  walk  to  the  station  began.  En  route 
to  their  destination,  the  grim-faced 
men  surrounded  the  terrified  foreman 
and  forced  him  to  pass  through  the 
center  of  the  town.  Townspeople 
stopped  to  watch  the  strange  parade, 
among  them  the  president  of  the  coal 
company.  He  realized,  as  did  the  fore¬ 
man,  that  it  was  futile  to  offer  resist¬ 
ance  to  the  will  of  the  angry  mob  of 
miners.  The  miners  and  their  “pris¬ 
oner”  proceeded  to  the  railroad  sta¬ 
tion  where  the  foreman  boarded  a 
train  and  left  the  community  with 
orders  from  the  miners  never  to  return. 

The  company  president  sent  a  tele¬ 
gram  to  his  former  shaft  supervisor  to 
come  to  town  at  once  to  help  in  a 
serious  emergency.  After  the  super¬ 
visor  arrived  and  was  told  about  the 
recent  happenings,  he  remarked  that 
had  he  been  the  foreman  he  would 
have  had  to  resist,  even  if  some  of  the 
miners  were  killed  in  the  fracas.  The 
president  asked  the  supervisor  to  take 
o\er  the  running  of  the  mine  until  a 
new  and  different  type  of  foreman 
could  be  employed.  The  super\isor 
agreed  and  devoted  much  of  the  time 
during  the  next  ten  days  to  mixing  with 
the  miners,  especially  the  older  miners 
who  were  the  leaders  in  disregarding 
work  orders  and  regulations.  He  was 
an  even-tempered,  tactful  man  with  an 
ingratiating  personalitv  Gradually  he 
impressed  upon  the  miners  that  thev 
had  been  guilty  of  a  foolish  mistake. 
“If  von  will  stop  and  think,”  he  said, 
“tha't  your  jobs  in  this  mine  depend 
on  whether  the  owners  feel  that  it  can 
be  operated  at  a  profit,  you  will  agree 
to  do  what  is  right  and  get  out  coal 
that  can  be  sold  at  a  profit.  If  you 
don’t  follow  orders  and  the  mine  is 
operated  at  a  loss,  the  local  stockhold¬ 
ers  will  shut  it  down  and  you  men 
will  be  out  of  vv'ork  and  will  suffer 
the  biggest  loss.” 

After  a  week  or  so  of  mixing  with 
and  talking  with  the  miners,  the  shaft 
supervisor  persuaded  the  president  to 
call  for  a  joint  meeting  of  the  miners 
and  the  stockholders  and  to  state  em¬ 
phatically  that  the  mine  was  going 
to  be  shut  down  unless  the  miners 
agreed  to  cooperate  with  a  new  super¬ 
intendent  who  would  arrive  soon.  The 
meeting  was  held  and  the  miners  left 


MIDNIGHT  CALLERS:  Sixty  years  ago, 
a  strong,  fearless  “boss”  sometimes  bran¬ 
dished  a  rifle  to  back  up  authority.  Dr.  Rut¬ 
ledge  points  out.  Fortunately,  much  progress 
has  been  made  since  those  early  years. 

the  gathering  with  no  indication  of 
what  their  future  procedure  would  be. 

Superinlerulenl  James  O'Toole 

.Among  several  prospective  superin¬ 
tendents  considered  bv  the  companv 
president,  a  man  named  James  O’Toole 
appeared  to  offer  the  most  promise. 
He  had  been  described  as  a  husky, 
courageous  six-footer  who  knew  how 
coal  should  be  mined  and  how  to 
handle  men.  He  was  sent  for  and.  in 
due  time,  the  president  called  him  to 
his  office  for  an  interview.  The  man 
entered  the  office  dressed  in  overalls 
and  carrving  a  flame  safetv  lamp  in  his 
hand.  “My  name  is  James  O’Toole,” 
he  said,  “and  I’m  an  Iri.shman  and 
proud  of  it.  I’ve  heard  of  some  of  the 
troubles  you’ve  been  havin’  and  I’d 
like  to  trv  mv  hand  at  straightenin’  out 
some  of  them.”  He  was  promptly  hired 
and  taken  to  the  mine  for  an  inspec¬ 
tion  tour  of  his  new  surroundings. 

.At  the  end  of  the  work  shift  in  the 
mine,  O’Toole  returned  to  the  mine 
office  and  went  to  a  room  in  the  rear 
to  change  into  street  clothes.  Return¬ 


ing  to  the  front  office,  he  found  the 
president  seated  in  a  chair.  The  two 
men  engaged  in  a  thorough  discussion 
about  the  general  conditions  prevail¬ 
ing  in  the  underground  workings. 

.After  the  president  had  left  for  his 
home,  O’Toole  ate  some  food  he  had 
brought  in  his  valise  and,  in  a  short 
time,  went  to  bed  in  a  room  at  the 
rear  of  the  office  building.  .At  mid¬ 
night  he  was  awakened  by  a  loud 
pounding  on  the  front  door  of  the 
office.  Before  going  to  the  door,  he 
opened  a  closet  in  the  bedroom  and 
discovered  a  rifle  which,  he  learned 
later,  had  been  placed  there  by  the 
president.  A  quick  inspection  revealed 
that  the  rifle  was  in  excellent  condition 
and  fullv  loaded.  With  the  rifle  in  his 
hand,  he  opened  the  door  and  saw  a 
group  of  about  30  men  facing  him.  He 
asked  them  what  was  going  on  and 
their  leader  replied,  “Super,  we’re 
gonna  run  vou  out  of  town.  We 
run  this  mine  and  we  won’t  stand 
for  any  interference  from  anyone, 
including  you.”  O’Toole  raised  the 
rifle  to  his  shoulder  and  pointed  it 
straight  at  the  leader.  “Boys,”  he  said, 
“you’re  not  gonna  run  me  out  of  town, 
(’ome  and  take  me  if  you  can.  Before 
you  make  a  move,  remember  that  I’m 
pointing  a  loaded  rifle  at  you  and  it 
has  a  fine  range.  I’ll  surely  kill  a  dozen 
of  vou  before  vou  can  pass  this  door.” 
-As  his  voice  died  away,  the  group 
began  to  scatter  and  some  in  the  rear 
turned  and  ran  away.  The  leader 
waxered  and  then  turned  and  fled. 
•As  thev  ran,  some  of  the  men  who  knew 
firearms  called  out  that  the  rifle  aimed 
at  them  could  kill  at  a  distance  of  half 
a  mile.  The  terrified  miners  kept  run¬ 
ning  until  thev  reached  their  homes 
and  disappeared  from  sight. 

By  the  time  the  whistle  blew  for 
work  the  next  morning,  exerv'one  in 
town,  particularly  every  worker  at  the 
mine  property,  had  heard  of  the  events 
of  the  night  before.  The  miners  went 
down  the  shaft  to  their  working  places 
and  operations  began  on  time  and 
proceeded  without  delays  or  interrup¬ 
tions  through  the  shift.  The  new  super¬ 
intendent  was  the  boss,  and  none  of 
the  miners  questioned  his  orders  and 
directives.  It  is  a  pleasure  to  record 
that  O’Toole  remained  the  boss  of 
operations  at  the  property  until  the 
mine  was  worked  out. 
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OONSTKl'C.TION  UNDKR  WAY:  Work  on  the  project  began  with  the  excavation  of  the  approach  to  the  east  tunnel  portal.  The  steel  frame¬ 
work  in  place  is  the  foundation  structure  of  the  east  ventilating  building. 


San  Francisco’s  Broadway  Tunnel 
Under  Russian  Hill 

IVIorrison-Knudsen^s  introduction  of  a  unique  breastboard  jumbo  made  possible  full-bore 
operations  and  a  tunnel  advance  of  15  ft.  a  day  tbrou^b  badly  fractured  ground 

ROBERT  LEE  BEUME* 


SAN  KHANCi.stio s  faiiious  hills  became 
a  problem  to  the  Citv  Fathers  as 
early  as  1863,  when  the  need  for  shorter 
routes  to  the  rural  districts  stirrounding 
the  town  became  apparent.  Following 
considerable  investigation  and  discus¬ 
sion.  the  Board  of  Supervisors  issued 
a  pt'rmit  to  .Abner  Dohle  to  construct 
a  tunnel  under  a  hill  in  the  heart  of 
San  Francisco’s  n'sidential  district, 
referred  to  locally  as  Russian  Hill. 
The  tunnel  was  to  tie  together  tht' 
edges  of  San  Francisco  with  a  rapid 
transportation  system.  In  the  flurrv'  of 

®S25S  Melrose  .^Nfiiue 
Los  Angeles  4f),  C\iliiornia 


history  which  followed,  the  tunnel 
failed  to  become  a  reality.  Dohle 
passed  away  and  with  him  went  his 
underground  transportation  dream. 

In  time,  tunnels  arrixed  on  the  San 
Francisco  landscape.  By  1912,  a  900-ft. 
tunnel  had  been  completed  to  link 
Stockton  Street  and  the  north.  Other 
tunnels  followed  and,  in  1940,  activi¬ 
ties  were  climaxed  by  the  construction 
of  a  State-sponsored  super  highway 
tunnel  linking  citv  thoroughfares  with 
the  Golden  Gate  Bridge. 

population  shift  during  World 
W’ar  II  focused  attention  on  the  need 
for  a  direct  route  between  San  Fran¬ 


cisco’s  business  district  and  the  north¬ 
west  Marina  area.  Gity  authorities 
reviewed  the  situation,  and  Doble’s 
dream  was  resurrected.  A  twin-bore 
tunnel  under  Russian  Hill  on  Broad¬ 
way  Street,  between  Powell  Street  on 
the  west  end  and  Polk  Street-  on  the 
east  end,  was  scheduled  as  a  major 
postwar  project. 

Plans  .-Approved  for  Two 
Vehicular  Tunnels 

In  1947,  the  project  was  financed  as 
part  of  a  $22,8.50,000  bond  issue,  which 
voters  had  approved  at  the  polls.  By 
January,  1950,  plans  and  drawings 


22 


THE  E.XPEOSIVES  ENGINEER  •  JANUABY-FEBRUARY,  1953 


were  completed  for  the  project,  under 
the  direction  of  Ralph  G.  Wadsworth, 
city  and  county  engineer.  The  plans 
called  for  two  vehicular  tunnels  to  be 
bored  through  Russian  Hill,  each  1,364 
ft.  long,  having  a  maximum  grade  of 
3  per  cent  and  dropping  slightly  on  the 
western  end.  The  total  alignment,  in¬ 
cluding  both  bores  and  approach  cuts, 
would  cover  over  3,300  ft.  To  give 
maximum  structural  independence,  the 
tunnels  were  to  be  about  35  ft.  apart, 
except  at  the  approaches. 

Morrison-Knudsen  Company  of 
Roise,  Idaho,  was  awarded  the  con¬ 
tract  on  February  8,  1950,  on  its  bid 
of  $5,253,552.33.  Official  starting  time 
was  scheduled  for  May  1,  1950. 

To  secure  necessary  right-of-way 
for  the  project,  the  City  had  to  possess 
40  parcels  of  land  and  all  occupied 
buildings,  ranging  from  single  dwell¬ 
ings  to  12-unit  apartment  houses. 
Some  structures  were  mox  ed  back  to 
clear  the  right-of-way  while  many 
others  were  mo\ed  to  new  locations. 
.Many  of  the  older  buildings  were 
completely  demolished. 

W'ork  on  the  project  began  with 
the  excavation  of  the  east  ventilating 
building  and  the  east  approach.  This 
was  accompanied  bv  the  drilling  of 
holes  for  a  series  of  soldier  beams 
extending  around  the  east  of  the  tun¬ 
nel  portals.  The  holes  were  drilled 
to  a  depth  of  65  ft.,  extending  below 
the  final  subgrade  level. 

The  contractor’s  crews  found  that 
the  material  encountered  at  the  east 
jwrtal  location  was  a  highly  unstable 
fill  material  in  what  appeared  to  be 
a  long-forgotten  ravine.  The  predicted 
hard-rock  conditions  were  not  en¬ 
countered,  and  Morrison-Knudsen’s 
plans  had  to  be  changed.  Behind  the 
challenge  of  the  change  lies  the  storv 
of  one  of  the  most  difficult  tunnel¬ 
driving  projects  which  M-K  crews 
have  ever  experienced. 

A  I'niqiie  BreaHthoard  Jumbo 

The  driving  of  full-size  22  bv  28-ft. 
tunnel  bores  was  ruled  out  bv  the 
contractor.  Other  methods  were  ex¬ 
amined  but  were  discarded  because  of 


HAND  MUCKING:  Miners  spaded  down 
the  muck  from  a  working  face  and  carried 
it  to  a  Joy  mucking  machine  for  loading 
into  mine  cars. 


UNDERGROUND:  During  the  early  operations  underground,  the  unstable  material  in  the 
foot  block  drifts  had  to  be  supported  with  lagging. 
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excessive  cost  and  time  consumption. 
A  new  technique  had  to  be  developed. 
Morrison-Knudsen’s  vice  president, 
Lvman  D.  Wilbur,  came  up  with  an 
idea  which  made  possible  the  tunners 
rapid  excavation.  He  designed  and 
had  built  a  unique  breastboard  jumbo, 
which  made  possible  full-bore  oper¬ 
ation  after  driving  2-ft.  block  drifts. 
Its  use  permitted  three  shifts  of  miners 
to  move  forward  at  a  rate  of  about  15 
ft.  a  dav  in  a  section  34  ft.  wide  and 
24  ft.  high,  with  a  radius  of  14.3  in. 
above  the  spring  line. 

The  introduction  of  Wilbur’s  jumbo 
minimized  the  need  for  many  tunnel 
drifts,  and  onlv  the  driving  of  foot- 
block  drifts  9  ft.  wide,  extending  to  a 
point  about  1  ft.  above  the  spring  line, 
was  needed.  This  procedure  permitted 
sufficient  space  to  allow  for  the  place¬ 
ment  of  wall  plates  and  12  by  12 
timber  caps  in  the  plumb  posts. 

The  change  in  timnel-drix  ing  pro¬ 
cedures  also  brought  a  change  in  the 
steel  fabrication  plans.  It  necessitated 
the  removal  of  6-ft.  10-in.  sections  from 
the  ten  WF  54  plumb  posts  and  the 
welding  of  these  to  the  half-arch  rib 
sections.  The  foot  blocks  were  sup¬ 
ported  on  the  outside  of  each  projected 
tunnel  area  bv  steel  plumb  posts,  and 
bv  timber  posts  on  the  inside.  In 
addition,  they  were  supported  by  ex- 
tensix  e  lagging  and  blocking  through¬ 
out  the  length  of  the  drifts. 

.\s  previously  indicated,  excavation 
was  begun  on  the  east  portal,  proceed¬ 
ing  toward  the  center  of  the  alignment. 
C’oncrete  and  appurtenant  works  fol¬ 
lowed.  Near  the  center  of  the  south 
tunnel  a  stub  was  drixen  from  drift 
No.  4  over  to  the  alignment  of  drift 
No.  3.  The  excavation  of  drift  No.  3 
xvas  then  begun,  proceeding  both  east 
and  xvest  to  meet  the  sections  xvhich 
had  been  drixen  earlier  from  the 
portal  areas.  It  xvas  the  existence  of 
lengths  of  No.  3  drift  near  the  east 
portal  xvhich  permitted  the  con¬ 
tractor’s  crexvs  to  use  Wilbur’s  breast- 
board  jumbo  in  fnll-face  operation  on 
the  east  portal  in  the  early  xx'orkings. 

In  discussing  the  jumbo  and  its 
operation  xvith  Louis  L.  Wheeler, 
Morrison-Knudsen’s  project  manager, 
he  remarked  that  “a  good  description 
of  it  might  be  given  bv  comparing 
it  xvith  a  shield  used  xvhen  mining 
under  pressure.” 


WET  GOIN'CJ:  During  the  rainy  season  in  the  winter  months,  mechanical  mucking-oiit  activities 
were  somewhat  complicated  hy  the  seepage  of  rain  water. 


A  UNIQUE  jUMBD:  The  introduction  of  this  unique  breasthoard  jumbo  made  possible  full- 
bore  operations  and  a  tunnel  advance  of  1.5  ft.  a  day. 


From  the  fact*  of  the  jmnho,  18 
livdraulic  jacks  reach  out  like  massive 
hands.  These  jacks  exert  a  total  pres¬ 
sure  of  160  tons  against  the  hoards 
covering  the  face  of  the  tunnel  head¬ 
ing.  At  the  rear  of  the  jumbo,  four  jacks 
clamp  against  the  side  of  the  tunnel 
to  hold  the  machine  tightly  against  the 
heading.  VV’orking  from  the  jumbo, 
drillers  free  the  muck  with  pneumatic 
spades  and  picks.  In  early  operations, 
the  muck  was  handled  by  a  Joy  HL  20 
mucking  machine  and  loaded  into 
mine  cars.  .As  exeaxation  proceeded, 
the  material  was  mucked  from  the 
jumbo  downward  for  further  handling 
bv  an  operator  employing  an  Kimeo 
104  rocker  shovel. 


Operating  Procedures 

work  cvcle  began  when  the  jumbo 
had  been  secured  in  its  new  position, 
with  the  breastboards  compressed 
tightly  against  the  excavated  face.  The 
drilling  and  blasting  crews  a.scended 
the  jumbo  to  drill  and  load  a  round.  In 
Wheeler’s  words,  “The  purpose  of 
blasting  was  not  to  move  the  material, 
but  rather  to  shake  it  up  so  that  it 
could  be  remoxed  easily  xvith  the 
air  spades.” 

The  material  prepared  for  blasting 
at  the  tunnel  site  comprised  badlv 
fractured  rock,  xveathered  sandstone, 
blue  sandstone,  clav,  and  gouges.  The 
formation  xaried  from  hard  to  xveak, 
interspersed  xvith  seams.  The  rock 
slaked  badlv  xvhen  exposed  to  air. 
Using  Ca)pco  Sxvedish  drills  xvith  l?H-in. 
steel  bits,  the  miners  drilled  a  random 
pattern  of  holes  from  4  to  6  ft.  long. 
■Air  supply  for  the  ecpiipment  xvas 
delivered  by  a  battery  of  three  XLE 
Ingersoll-Rand  compres.sors.  .A  6-in. 
line  xvas  laid  the  entire  length  of  the 
prt)ject  to  delix  er  air  to  the  xvest  portal. 

Drill  holes  xvere  located  predomi- 
nantlv  in  the  croxvn.  W’here  necessary, 
some  xvere  extended  to  the  right  and 
left  doxvn  the  face,  toxvard  the  xvall 
plate  line.  Once  holes  xvere  drilled, 
the  jumbo’s  lighting  sx'stem  xvas  ex¬ 
tinguished  and  a  portable  illuminating 
system  xvas  used  xvhile  the  dynamite 
crexvs  loaded  the  holes  along  tlu* 
croxvn.  The  charges  of  dynamite  va¬ 
ried  from  one-half  to  txvo  cartridges 
a  hole.  The  crexvs  used  Gelamite*  2 
in  1'n  bv  8-in.  cartridges.  The  average 
“HciiT  V.  S.  Tat.  Off. 


PI.AC.'IN’G  STEEL:  A  view  of  the  shooting  pipe  jumbo  in  operation,  with  the  crew  placing 
steel  lining  in  the  tunnel  arch  in  preparation  for  concrete  work. 


STEEI.  RIB  STRUC.Tl'RE:  A  close-up  of  the  false  arch  in  the  ventilating  huilding, 
man  completing  the  steel  rib  structure  arrangement. 


charge  xvas  3  10  lb.  of  dvnamite  per 
cu.  vd.  of  material  in  place.  In  rare 
cases,  the  loatling  ratio  xvas  as  loxx'  as 
15  100  lb.  per  cu.  yd.  The  maximum 
used  on  the  project  nexer  <*xceeded 
7  10  11).  per  cn.  vd. 


containers  to  conform  to  the  si/e  of  the 
tlvnamite  cartridges.  The  u.se  of  short- 
period  delax'  detonators  reduced  vibra¬ 
tions  from  blasts  to  a  minimum— an 
important  factor  in  viexv  of  the  imme¬ 
diate  residential  surroundings. 

After  the  material  in  a  xvorking  face 
had  been  loosened  bv  a  blast,  it  xvas 
mucked  out  by  a  crexv  ou  the  jumbo. 
When  secondary  blasting  xvas  neces- 
.sarv  (an  nnnsual  recpiirement),  the 
blocky  material  xvas  tlrilled,  loaded, 
and  blasted,  after  xvhich  the  face  xvas 
j)repared  for  the  next  round. 


Sliorl-Feriod  Delay  Kleelrie  Bla)«tin^ 
<]a|>H  Alininiize  Vibration 

The  charges  xvere  primed  xvith  short- 
perioil  delay  electric  blasting  caps, 
using  from  1  to  7  periods  of  delay. 
Each  loaded  hole  xvas  stemmed  to  the 
collar  xvith  saml,  packed  into  cartridge 
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material  had  practically  buried  the 
foot  block  drifts.  Approximately  80,- 
000  cu.  yds.  of  waste  material  was 
taken  from  both  bores  and  hauled 
5  miles  through  heavy  city  traffic  to 
Islais  Creek  near  Hunter’s  Point  for 
final  dumping. 

While  protecting  the  face,  the  jumbo 
o\erhangs  its  front  wheel  assembly 
along  the  complete  length  of  the  jack 
frame  assemblv.  F’rom  the  shovel  oper¬ 
ator’s  standpoint,  the  jumbo  was  never 
hard  against  the  face  of  the  tunnel  and 
adeipiate  maneuvering  space  was  al¬ 
ways  available  for  the  rocker  shovel. 
The  huge  bore  had  the  additional 
advantage  of  providing  truck  drivers 
with  ample  space  to  place  their  trucks 
for  sho\  el-loading  operations. 

(bearing  the  Face 

When  it  was  time  to  clear  the  face 
for  the  operation  of  the  rocker  shovel, 
it  was  necessary  to  remove  the  timber 
posts  on  the  inboard  side  of  the  foot 
block  drifts  and  the  caps  and  spilings 
they  supported.  The  spiling  was 
weakened  by  a  line  of  holes  drilled 
along  the  side  of  a  12  by  12-in.  cap, 
using  a  power  auger.  This  was  done 
only  after  most  of  the  o\  erburden  had 
been  mucked  out.  The  weakened 
spiling  was  remoxed  safely  with  a 
chocker  wire  running  to  the  rocker 
shoxel.  Plumb  posts,  drilled  through 
as  close  to  their  base  as  possible,  were 
similarly  removed. 

X’entilation,  always  a  problem  within 
the  Broadway  tunnel,  was  greatly  im- 
proxed  bx’  huge  bloxvers  which  M-K 
fashioned  from  airplane  propellers  and 
75-hp.  electric  motors.  All  of  the  Diesel 
units  used  in  the  tunnel  xvere  equipped 
xvith  “scrubbers,”  a  system  of  chemi¬ 
cals,  xyater,  and  baffle  plates  within  a 
tank,  xvhich  remox  ed  the  danger  from 
the  fumes  of  the  exhaust. 

During  each  of  the  jumbo  oper¬ 
ations,  its  position  xvas  consolidated. 
When  the  details  of  mucking  and  sup¬ 
porting  the  fac(‘  xvere  under  xvay,  the 
jacks  xvere  forced  against  the  face  of 
the  excavation.  After  that,  attention 
xvas  given  to  the  manually  operated 
screxv  jacks,  turned  np  against  the 
tunnel  sets  as  a  safety  measure. 

The  hydraulic  rams  were  moxed 
ahead  at  one  time,  eased,  then  re¬ 
tracted  and  extended  again  to  bring 
pressure  on  the  tunnel  sets  closer  to 


CONSTRUCTION  SUPERNTSORS:  Morrisoii-Knudseii’s  key  men  on  the  Broadway  tunnel 
contract  were,  left  to  right,  Harry  Kirmond,  assistant  project  manager;  C^arl  Larson,  tunnel 
superintendent;  Louis  L.  Wheeler,  project  manager. 


THE  VENTILATING  HOUSE:  The  building  is  supported  hy  extensive  strut  and  diagonal  ar¬ 
rangements.  Steel  supports  were  tested  for  a  load  greater  than  the  ultimate  total  of  the  structure. 


The  consistency  of  the  ground  xxas 
such  that  tniners  could  chip  olF  large 
slabs  xvith  little  eliort.  The  area  along 
the  top  of  the  face  of  the  jumbo  xvas 
xvorked  bv  eight  miners.  Kach  man 
mucked  a  4-ft.-deep  (“xcavation  in  the 
area  of  the  breastboards.  When  this 
xvas  completed,  the  hvdranlic-operated 
breastboard  for  that  area  xvas  placed 
in  its  nexv  position.  Folloxving  this 
procedure,  lagging  bars,  collar  brac¬ 
ings,  ribs,  and  croxvn  bars  xvert*  placed 
in  rapid  succession.  Other  operations, 
such  as  the  control  of  the  jacks  and 


the  supply  of  material,  reejuired  the 
employment  of  about  12  men.  The 
men  needed  for  this  jumbo  operation 
totaled  about  20. 

Heloxv  the  jumbo,  an  Eimeo  104 
rocker  shox  el  xvas  kept  busy  mucking 
out  the  material,  xvhich  had  been 
loosened  bv  the  air  spades,  and  loading 
it  into  trucks  for  transportation  to  the 
outside  dump  area. 

In  addition  to  making  thrusts 
straight  at  the  face  of  a  cut,  the  rocker 
shoxel  xvas  able  to  turn  and  attack 
areas  to  the  right  and  left  xvhere  fallen 
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the  face.  Under  Wilbur’s  direction, 
the  jumbo  was  designed  to  spread 
leverage  against  especially  designed 
plates  that  distribute  the  power  load 
along  several  of  the  ribs  on  the  tunnel. 
When  the  rams  had  been  properly  set 
the  jumbo  was  ready  to  move  forward 
into  new  working  territory.  A  path  was 
cleared  along  the  tracks  for  5  or  6  ft., 
and  the  shifter  gave  the  order  to  the 
crew  to  move  the  jumbo.  Slowly,  like 
a  lumbering  elephant,  the  jumbo 
would  begin  to  move  forward;  the 
breastboard  jacks  would  compress. 
.-Mthough  the  movement  seemed  slow, 
it  took  a  crew  only  five  minutes  to 
move  the  jumbo  3  to  4  ft.  into  a  new 
position.  Once  it  was  set  in  its  new 
position,  the  shifter  would  give  the 
final  signal  to  stop  the  jumbo. 

Frojecl  Supervision 

For  the  Citv  of  San  Francisco,  the 
overall  activities  on  this  project  were 
supervised  by  Sherman  Duckel,  direc¬ 
tor  of  public  works;  Ralph  G.  Wads¬ 
worth,  city  and  county  engineer; 
Cieorge  Partridge,  resident  engineer; 
and  Tom  Nfullaney,  chief  tunnel  in¬ 
spector.  For  the  contractor,  Morrison- 
Knudsen  C'ompany,  Inc.,  the  details 
of  construction  were  directed  by  Louis 
L.  Wheeler,  project  manager;  Harry 
Kirmond,  assistant  project  manager; 


Y’ELLOW  TILE  FINISH:  In  lining  the  funnels  with  yellow  tile,  workmen  Krst  apply  base 
mastic  then  set,  surface,  and  apply  the  tile.  The  finished  walls  and  fluorescent  lighting  effect 
a  beautiful  tunnel  for  the  motoring  public. 


John  Krdle,  project  engineer;  Gerrv 
Fide,  office  engineer;  Dan  Butler,  office 
manager;  (Jarl  Larson,  tunnel  superin¬ 
tendent;  and  Jim  .Miller,  master  me¬ 
chanic  on  the  Broadwav  project. 

.As  thousands  of  San  Francisco’s 


motorists  hurrv  through  the  beautiful 
tunnel  with  its  yellow  tile  walls  and 
brilliant  ffuorescent  lighting,  they 
would  do  well  to  pause  momentarily 
to  give  thanks  that  .Abner  Doble’s 
dream  has  at  last  become  a  realitv. 


For  Future  Reference 

THE 

EXPLOSIVES  ENGINEER 

Tbe  six  issues  of  The  Explosives 
Engineer  published  in  19!52,  w’hich 
comprise  Y’olume  30,  will  soon  be 
available,  bound  attractively  in 
cloth.  These  will  be  sent  to  any 
post-office  address  in  the  United 
States  and  (Canada  for  .$3.50  each, 
or  for  $4. .50  to  post-office  addresses 
in  other  countries. 


Address: 

THE  EXPLOSIVES  ENGINEER 
990  King  Street 
Wilmington,  Delaware 


EXPLOSIVES  USERS— If  you  are  experiencing  or  anticipate  legal  or  public 
relations  problems  arising  from  blasting  effects— 


Send  For  Our  BROCHURE  Describing  Our  Services 

"VIBRATION  PROBLEMS  CONNECTED  WITH  BLASTING:  THEIR 
SOLUTION  AND  CONTROL  BY  SCIENTIFIC  METHODS" 

(Prita  Sahedula  Attampanias  Brochura) 

VIBRATION  ENGINEERING  COMPANY 

131  N.  WYOMING  ST.  PHONE  5774  HAZLETON,  PA. 

Dr.  L.  Don  Leet,  Pras-dent 

(Soon  to  hove  a  representative  In  Joplin,  Mo.) 
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Ntw  It  fftt  125  elm  Airmotter  m 
week  cutting  costs.  Tht  two  modti 
52  It  Koi>ClEVELAND  brtaktrs  gtf 
pitnty  ol  oir,  breok  concrelt  foster, 
ond  reduce  the  time  spent  on  the 
job.  You  sove. 


Li  j 

.  . 

-jg 

IK':"*" 

0 

New  SS  cfm —  Parftet  as  a  "one-gun"  New  I2S  cfm  —  Both  gas  and  diesel  models.  Ideal  for  New  ItS  cfm  —  Both  gas  and  diesel 

compressor.  Operates  heavy  breaker  and  running  two  heavy  breakers,  such  os  these  Le  Roi-CIEVE-  models.  Offers  more  capacity  than  a  160- 

other  tools  that  are  too  much  for  60  cfm  LAND  Model  52's,  from  one  machine.  Priced  the  same  cfm  unit,  but  priced  the  same  as  the  old 

units.  Here  we  see  one  operating  the  handy  os  the  old  lOS-cfm  gas  and  diesel  units.  A  low-priced  160.  Just  another  example  that  proves 

17Vt-lh.  Le  Roi-CLEVELAND  H-32  sinker.  liquid-cooled  105  is  still  available  to  meet  your  needs.  Le  Roi  gives  you  more  for  your  money. 


of  portable  compressors  ever  offereil  gives 
fou  more  for  your  oir-equlpment  dollars 


More  sizes  to  choose  from  —  in  the 

bigger-thon- 

ever  LeRoi  Line 

9  SIZES 

—  14  MODELS 

60  cfm  gas 

210  cfm  gas 

New!  85  cfm  gas 

New!  250  cfm  diesel 

105  cfm  gas 

New!  365  cfm  gas 

105  cfm  Tractair 

New!  125  cfm  gas 

New!  125  cfm  diesel 

New!  365  cfm  diesel 

600  cfm  diesel 
(IHC) 

New!  185  cfm  gas 

600  cfm  diesel 

New!  185  cfm  diesel 

(Murphy) 

Compressors 
Rock  Drills 
Tractair 
Engines .  .  . 


NO\i'  you  can  get  more  air  capacity  for  less  money! 

Now  you  can  match  your  job  requirements  exactly 
with  the  portable  compressor  that  lets  you  do  the  most 
work  at  the  least  cost!  For  now,  thanks  to  Le  Roi’s 
expanded  Airmaster  compressor  line,  you  have  the  in¬ 
dustry’s  widest  range  of  sizes  to  choose  from! 

The  new’  Airmasters  in  this  famous  line  fill  present-day 
gaps  in  your  air-power  needs.  As  you  know,  some  of  the 
standards  established  years  ago  for  air-compressor  sizes 
are  inadequate  today.  Bigger  breakers,  faster  rock  drills, 
air-motor  controls,  etc.,  eat  up  the  reserve  formerly  pro¬ 
vided  by  these  ratings. 

But  you  don’t  have  to  penalize  yourself  by  working 
with  pressures  that  are  too  low  —  or  by  operating  a  ma¬ 
chine  that’s  too  big  and  too  expensive  for  the  job  to  be 
done.  You  can  get  a  Le  Roi  that’s  exactly  right  for  size. 

Have  your  Le  Roi  distributor  show  you  why  you’re 
ahead  with  an  Airmaster  any  way  you  look  at  it  —  for 
adequate  capacity,  for  minimum  investment,  for  economy, 
for  trouble-free  operation,  for  long  operating  life.  U  'rite 
for  bulletins. 


Plants: 


ILWAUKEE  14.  WIS. 
MILWAUKEE*CIEVELAND*GREENWICH,  OHIO 


Distributors  in  all  these  principal  cities 


ALABAMA:  BJrminghom,  Mobile  —  ARIZONA:  Phoenix  —  ARKANSAS:  little  Rock  — 
CALIFORNIA:  Bakersfield.  Long  Beach.  Los  Angeles,  Son  Francisco — COLORADO:  Denver, 
Grond  Junction  —  CONNECTICUT:  Hartford  —  FLORIDA;  Jocksonville,  Miomi,  Tampo  — 
GEORGIA:  Augusta,  Oecotur— IDAHO;  Boise,  Idaho  Foils,  Twin  Falls— ILLINOIS:  Chicago— 
INDIANA:  Indianapolis— IOWA:  Cedar  Rapids,  Des  Moines.  Waterloo — KANSAS:  Great  Bend 
Kansas  City,  Pratt,  Wichito — KENTUCKY:  Lexington,  Louisville — LOUISIANA;  New  Orleans 
Shreveport  —  MAINE:  Augusta  —  MARYLAND:  Baltimore,  Hyottsville  —  MASSACHUSETTS 
Hyde  Park,  Newton  Highlands,  Worcester — MICHIGAN:  Detroit,  Grand  Ropids  —  MINNESOTA 
Duluth,  Minneopolis  — MISSISSIPPI:  Jockson  —  MISSOURI:  Joplin,  St.  Louis  —  MONTANA 
Billings,  Great  Falls,  Kalispell,  Missoula’  —  NEBRASKA:  Omaha  —  NEW  HAMPSHIRE 


Monchester  —  NEW  JERSEY:  Cranford,  Kingston  —  NEW  MEXICO:  Albuquerque  —  NEW 
YORK:  Albany,  Binghomton,  Buffalo,  Long  Island  City.  Newburgh,  Rochester,  Saugerties, 
Syracuse,  Whitesboro,  Woodside  (L.l.)  —  NORTH  CAROLINA:  Charlotte  —  OHIO-  Cincin- 
noti,  Clevelond,  Columbus,  Dayton,  Toledo  —  OKLAHOMA:  Oklahoma  City,  Tulsa  — 
OREGON;  Portland  — PENNSYLVANIA:  Bethlehem,  Harrisburg,  Philodelphia.  Pittsburgh  — 
RHODE  ISLAND;  Providence  —  SOUTH  CAROLINA;  Columbia  —  SOUTH  DAKOTA.-  Rapid 
City,  Sioux  Foils  —  TENNESSEE  Chattonooga,  Knoxville,  Memphis,  Noshville  —  TEXAS- 
Dallas,  El  Paso.  Houston,  Lubbock,  Son  Antonio  —  UTAH-  Salt  Lake  City  —  VIRGINIA: 
Richmond,  Roonoke  —  WASHINGTON;  Seottle,  Spokane  —  WEST  VIRGINIA;  Clarksburg, 
South  Charleston  —  WISCONSIN:  Milwaukee  —  WYOMING  Casper 


YOU  AIR-SQUIP  YOUR  JOBS  FOR  GREATEST  PROFIT 


New  aso  cfm  —  Diesel-powtred.  Oper¬ 
ates  two  lightweight  wagon  drills,  like  the 
Le  Roi-CLEVELAND  DR-34,  or  one  heavy 
wagon  drill,  like  the  Le  Roi-CLEVELAND 
DR-30.  Price  is  same  as  former  210  diesel. 


fc-'  _ .... 

New  3SS  cfm  —  Gas  and  diesel  units  i 

replace  315-cfm  models.  Extra  capacity 
handles  many  applicotions  that  formerly  re¬ 
quired  a  500.  Here  it  runs  a  Le  Roi-CLEVE¬ 
LAND  DR-30  wagon  drill  for  deep  holes. 


600  cfm  —  These  heavy-duty  diesel  units  have  plenty 
of  capacity  to  help  you  get  extra  footage  from  your 
wagon  drills  and  hand-held  tools.  The  600  shown  here 
operates  two  Le  Roi-CLEVELAND  DR-30  deep-hole  wag¬ 
on  drills  with  plenty  of  air  to  spare  for  ether  tools. 


Business  Executives! 

\/Ched(  These  Questions! 

If  you  can  answer  “yes”  to  most  of  them, 
you — and  your  company — are  doing  a 
needed  job  for  the  National  Blood  Program. 

□  Have  you  given  your  employees 
time  off  to  make  blood  donations? 

□  Has  your  company  given  any  rec¬ 
ognition  to  donors? 

□  Do  you  have  a  Blood  Donor  Honor 
Roll  in  your  company? 

□  Have  you  arranged  to  have  a  Blood- 
mobile  make  regular  visits? 

□  Has  your  management  endorsed 
the  local  Blood  Donor  Program? 

□  Have  you  informed  employees  of 
your  company’s  plan  of  co¬ 
operation? 

□  W  as  information  given  through 
Plant  Bulletin  or  House  Magazine? 

□  Have  you  conducted  a  Donor 
Pledge  Campaign  in  your  company? 

□  Have  you  set  up  a  list  of  volunteers 
so  that  efficient  plans  can  be  made 
for  scheduling  donors? 

Remember,  as  loi^  as  a  single  pint  of  blood 
may  mean  the  difference  between  life  and 
death  for  any  American  .  .  .  the  need  for 
blood  is  urgent! 


“He  never  was  niiieli  for  letter-  I’m  not  taking  any  chances.  That’s 
writing  wlien  he  was  in  college.  why  I'm  giving  hlood.” 

Hut  he  must  know  how  anxious  ★  ★  ★ 

Mother  anil  I  are  .  .  .  now  that  he’s  Yes,  all  kinds  of  people  give  hlood 
off  in  Korea.  Haven’t  heard  from  — for  all  kinds  of  n-asons.  But 
him  in  six  weeks.  Of  course,  they  whatever  your  reason,  this  you  can 
sav  “no  news  is  good  news’  .  .  .  but  be  sure  of:  \\  hether  your  hlood 
I  wotider.  Maybe  he  can’t  write  .  .  .  goes  to  a  combat  area,  a  local  hos- 
hecuuse  .  .  .  maybe  he’s  in  a  hos-  pital,  or  for  Oivil  Defense  needs — 
pital  somewhere.  And  maybe  he  this  priceless.  |iainless  gift  will 
needs  blood.  1  don’t  know  .  .  ,  but  some  day  save  an  American  life! 


Give  Blood  Wow 

CALL  YOUR  RED  CROSS  TODAY! 

NATIONAL  BLOOD  PROGRAM 
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HOW  TO  GRIND 
CARSET  JACKBITS 


IMPORTANT  THINGS  TO  WATCH 
When  Threading  Ingcrsoll-Rand  100  Series  Jackrods 


TO  MAKE  GOOD  RODS  GAUGES  MUST  BE  USED 


Ingerroll-mnd 


I0UIN6  THE  VNOERdT  ON  106  SERIES  JRCIROIS 
With  the  lnf«f«oll  R4nd  '  JACRROLt " 


WHEEL 

RCCOMMENOATIONS 


Inge»oll-Rand 


1  n  9  ersoU ;  12a  nd 


^  Ing«R*oD'Rand 


Get  more*  out  of  your 

CARSET  ^  JACKBITS 

free  wall  charts 


by  using  these 


^  To  get  maximum  drilling  speed  and  longest  hit  life  you  should 
use  Ingersoll-Rand  Carset  Jackhits  as  indicated  on  these  charts. 


■  Nothing  will  make  a  shift  easier  or  help  you  get 
in  a  better  round  quicker  than  fast-drilling  Carset 
Jackbits.  To  help  you  make  sure  that  your  Carset 
Jackbits  are  used  to  best  advantage,  Ingersoll-Rand 
has  prepared  these  four  large,  easily  read  charts 
for  your  bit-shop  wall  or  bulletin  board.  They  give 
simple  illustrated  directions  for  using  and  servicing 
Carset  Jackbits  and  threading  100  Series  Jackrods. 

You’ll  find  these  charts  a  b'lg  help  in  showing  your 
drilling  crews  and  shop  personnel  how  to  get  the 
most  out  of  longer-lasting,  faster-drilling  Ingersoll- 
Rand  Carset  Jackbits.  To  get  your  free  copies,  call 
your  nearest  Carset  Jackbit  supplier  or  fill  out  and 
return  the  coupon. 
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IrgensoU-Rand 

1*1  ^  Rock  Drill  Dept.,  11  Broadway,  Now  York  4,  N.  Y. 

Please  send  me,  free  of  divge,  the  wall  charts  checked  below: 


I  I  Grindinc  Carset  Jackbits, 
'  Form  4121 

r  ]  Threading  Jackrods, 

^  Form  4112 


Nome 

Company. 

Address _ 

City _ 


I  I  Using  Carset  Jackbits, 
'  Form  4122 

I  I  Rolling  the  Undercut, 
^  Form  4120 
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I  always  choose  my  Primacord 
as  carefully  as  I  use  it .. . 


"I’ve  used  Primacord  to  shoot  over-hurden,  ore,  rock 
—  and  to  ditch  and  clear  right-of-way  all-over  the 
country.  I  get  good  results  e\’ery  time  because  I 
choose  my  Primacord  as  carefully  as  I  use  it. 

“Plain  Primacord  I  put  down  in  small-bore  or  shal¬ 
low  holes,  and  also  use  it  for  the  trunk  line  to  hook 
them  up.  It’s  strong,  light  in  weight,  and  economical. 
It’s  easy  to  tie  tight  to  make  a  good  connection. 

“Reinforced  Primacord  is  good  insurance  where 
I’m  loading  deep  holes.  It’ll  carrv  more  weight  and 
has  a  tougher  cover  to  resist  abrasion  and  cutting. 

“Wire  Countered  Primacord  is  bound  with  fine 
wire.  I  always  use  it  if  I  think  there’s  any  danger 
of  sharp  rocks  or  heavily  reinforced  explosiv'es  con¬ 
tainers  cutting  the  Primacord. 

“Plastic  Reinforced  Primacord  has  a  tough,  water¬ 
proof  plastic  cover.  I’ve  used  it  in  river  crossings, 
in  deep  holes,  or  where  field  shots  must  stand  a  long 
time  before  blasting.  It  will  take  a  lot  of  punishment, 
and  is  not  affected  by  high  summer  heat  or  winter 
cold.” 


WIRE 

^  COUNTERED 


PLASTIC 

REINFORCED 


Ask  your  explosives  supplier 
or  write  for  further  facts  to 


THE  ENSIGN-BICKFORD  COMPANY 
Simsbury,  Connecticut 
Also  Safety  fuse  since  1836 


7»e  PROVED  and  APPROVED  DETOMATIHO  FUSE 


THE  EXPLOSIVES  ENGINEER  •  JANUARY-FEBRUARY,  1953 


Type 

Shipping  Weight 
500  ft.  1  1000  ft. 

Tensile 

Strength 

Plain 

9  lbs. 

19  lbs. 

113  lbs. 

Reinforced 

10  " 

20  " 

160  " 

Wire 

19  " 

35  " 

220  “ 

Plastic 

Reinforced 

12  .. 

22  " 

250  " 

PNEUMATIC  TOOLS  •  AIR  COMPRESSORS  •  ELECTRIC  TOOLS  •  DIESEL  ENGINES 
ROCK  DRILLS  •  HYDRAULIC  TOOLS  *  VACUUM  PUMPS  •  AVIATION  ACCESSORIES 


CP-315  Portable  Compressor  supplying  air  for  drilling  on  bulk  sampling  operation. 

Built  for  dependable  operation  in  any  location,  time-tested 
CP  PORTABLE  AIR  COMPRESSORS  have  Gradual 
Speed  REGULATOR  that  adapts  engine  speed  to  air  de¬ 
mands,  minimizing  wear  and  assuring  maximum  operating 
economy. 

CP  Portable  Compressors  are  available  in  gasoline  and 
Diesel-driven  models  ranging  from  60  cfm  to  600  cfm. 


Only  a  simple  foundation  is  required  for  the  exceedingly 
compact  CLASS  Y  COMPRESSOR,  which  is  shipped  intact 
as  a  “package”  requiring  only  external  connections. 

Not  only  is  the  Class  Y  easy  and  inexpensive  to  install, 
but  it  may  readily  be  moved,  intact,  to  another  location 
whenever  desired.  Yet  it  is  built  for  continuous,  heavy-duty 
service,  with  CP  features  that  assure  high  efficiency  and 
low  maintenance. 

Available  in  sizes  from  75  hp  to  250  hp;  500  cfm  to  1 663 
cfm;  with  direct-connected,  flange-mounted  synchronous  or 
squirrel  cage  motor.  Also  with  belted  and  coupled  motors. 


With  a  Class  Y  Compressor  there  is  rio  "space  problem." 


Pn 


c 


EUMATIC 


HICAGO 


CAMPANV 


TAAL 


joy  PORTA6LE  630 
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Really  portable-smaller  than 
other  units  of  like  capacity- 
produces  630  CFM  of  air  power 
-runs  two  4"  wagon  drills 
simultaneously  at  top  efficiency 

w  ft  o  c  2oa« 


JOY  MANUFACTURING  COMPANY 

GENERAL  OFFICES:  HENRY  W.  OLIVER  BUILDING  ■  PITTSBURGH  22,  PA. 

IN  CANADA:  JOY  MANUFACTURING  COMPANY  (CANADA)  LIMITED,  GALT,  ONTARIO 


SUPER-FORIABIE 

COMPRESSOR 


